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Mr. James Sayei^s paper, “ On Ae products of the action 
of sulphuric acid on alcohol,*’ readied us too late for insertion 
in this Number, and is therefore disposed of according to his 
directions. 


xveview^ commencing witbr^e proverb ^Mt 43 an ill wind 
that blowsjapbody |;ood,” we decline inserting. 


' iWe are much obliged by Mr. Johi^Vaillant’s communication 
on Secret Writing ; and to X. for a letter on the same subject 


Our medicM b(^jMpcyad^t^j^i9dancbe8ter will find the infor- 
mation be desires in ourlast Number, under the head of Foreign 
Science. 


Hie Observations on the use of arsenic in the cure of inter- 
mittent fevers, we think excellent, but too exclusively medical 
for this Journal ; we will, therefore, either return the MS. to 
the author, when his address is known, or transmit it to a 
Medical Journal. 


P + p, Typographus, a letter dated Naples, January I, with 
a signature which we cannot decipher, and Amicus Scien- 
tiarum,” are under consideration. 
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of this Journal, containing ** a Reyiew of Doctor 

^omson’s S;stem of Chemistry,’’ baf been reprinted. 



We are much indebted for the advice of a Member of the 
College of Surgeons it shall be^^ictly followed. 


Mr. Bowdich's paper on l^t^easurement of the Progress of 
the Moon, with a Sextant, lledecting Circle, is postponed on 
account ofthe extent of <kr astronomical communications in the 






Tbe coniinunicatii^is of pur Manchester correspondent are 

availed ourselves of his 


0,is m error respecting our Review department. We regret 
"’tiniil^the article on Messrs. Conybeate and Phillips’s Geology 
did not reach as sooner, as we could have made room for it ; 
we trust, however, that the delay 'will enable our correspondent 
to peifonn bis promise ; at all events, we shall take an oppor- 
tunity, in our next publication, of recommending that excellent 
worjk to our readers. 


** Confusion worse Confounded,” will observe that he has 
been anticipated. 

We beg to decline the aid of “ Speculator Mediolensis.” 


An analysis of Mr. G. Mantell’s work on the Geology of Sus* 
sex, in an enclosure, signed M. G. S.^ did not, by some accident, 
arrive so soon as from its date, it should. We again request 
leave to remind our Correspondents, that articles intended for 
insertion should reach us at least three weeks before we publish. 


Numismaticus shall be attended to whenever he chooses to 
appear in proprid persmd. 
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Art. I. On the Composition and Mmn^dctur^^CM<m^ 
or Oxymuriate of Lim^j :£coimngnl^ Cfdl^^^ 

Powdery) and on the Aton^ic By, 

Andrew Ure, M.D., F.R.S., Professor ofth^Wlii^- 
sonian Institution in Glasgow^ 

The pulverulent oxymuriate^ or chloride of lime, a 
binaiion equally interesting to science, and important 19 the aVts, ' 
was first invented by Charl^i^ Tennant, Esq., an ingenious* and 
extensive manufacturing chemist in Glasgow. Ris patent right 
to the exclusive preparation of oxymuriate of lime, was granted 
in 1799. On this curious compound several memoirs have 
been written, besides the specification of the process for mak- 
ing it, given in the patent. The first author, who treated the 
subject methodically, was Mr. Dalton, who wrote a paper on 
it in the first Number of the Annals of Philosophy ; and ano- 
ther, which forms the second article of the second volume' of 
that periodical work. His first memoir is occupied with -a 
specimen of bleaching-powder from Mr. Tennant, which was 
possibly somewhat altered by carriage to Manchester, and 
keeping. Tn the second memoir, he examined a portion of 
oxymuriate of lime, recently prepared by Dr. Henry, by pass- 
ing chlorine over proto-hydrate of lime, till it was saturated 
with the gas. Mr. Dalton found this chloride to consist of 23 
oxymuriate of lime, 38 lime, and 39 water in 100 parts. “ Re- 
ferring now the atoigjli^hystem,” says this ingenious philoso- 
Vot. XIII. . B 


Dr* Ure on t^hloride of Lime, 

pher, in order to have a clear view of these compounds of 
oxymuri^c acid and lime, it appears that the dry oxymuriate 
of lii9^ or, as it should be called, hyperoxymuriate^ consists 
of 1 atom acid, 2 of lime, and 6 of water ; namely. 


1 of oxymuriatic acid . . 29 or 23.2 

2 of lime, 48 or 38.4 

6 of water, ...... 48 or 38.4 

“m ToJxo 


When the salt is dissolved in water, one half of the lime is 
precipitated, and the liquid contains a solution of oxymuriate 
of lime, the proportions of the elements of acid and base being 
then, 

1 atom acid, . . . 29 or 54.7 

i atom Ume, .. . . i,.. . 24 or 45.3 

' 53 Tom*.” 

’ These atomic numbers of Mr, Dalton being divided l)y 7, are 
r^ol^ble to fSe oxygen radtir. As the means of analysis, he 
'JImployed, iti‘ preference, a solution of the gre^'^r <ulphatc of 
iron, adding it to a^iyen weight of the oxymuriate^ long as 
any smelt of chlorine was perceptible, or till the ])'>wcr of the 
chlorine was consumed in converting protoxide of iron into per- 
oxide. “ If the sulphate is deficient,” says he, a stroi.g 

smell of oxymuriatic acid accompanies ihe .'nixitire vhence 
more sulphate must be added, till the mixture, on due agita- 
tion, ceases to emit the fumes of oxymuriatic a- »'i * ? <oo much 
Sulphate is put in, then more of the acid liquor,” (ox ymuriate 
of lime solution,) “ must be added by degrees, till its peculiar 
odour is developed t." Dr. Thomson says that he tried this 
test, but found it unsatisfactory. I also tried it, and found it 
not only unsatisfactory, but highly insalubrious ; the applica- 
tion of the nostrils to the mixture, in order to ascertain the 
neutral point, necessarily causing the inhalation of chlorine. 
In the sequel of his paper, Mr. Dalton advises the bleacher to 
use a tri-hydrate of lime ; that is, a compound of nearly equal 

* Annahi of Philos^ fl. p. 7. t htem^ p. 18. 
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Dr. Urc on Chhride of Lime. 

weights of lime and water, instead of thej proto-hydrate. This, 
however, would not, I believe, answer well in practice on the 
large scale, as the surface of the lime would become somewhat 
coherent, and prevent the interior from readily receiving its 
fair dose of chlorine, without an inconvenient degree of mani- 
pulation. 'i'he distant bleacher would likewise grudge to pay 
for the carriage of this ej^ira water. Mr. Dalton likewise re- 
marks, that Jn whatever state we procure the oxymuriate of 
lime,” (of commerce,) “ it is always found to be accompanied 
by a portion of muriate of lime ; this portion, too, increases 
with the age of the oxymuriate, and is furnished at its expense. 

It becomes a primary object of analysis, then, to ascertain 
how much of any given specimen is muriate, and how much 
oxymuriate, especially as the former is of no use in effecting 
the purposes to which the latter is applied His analytical 
conclusion, from the experiments on Mr. Tennant's salt, is the 
following : “ Hence we may infer, that this Js the saturatiotfv'^ 
which is produced from the, process of makin^g^ry oxyam^cki^ 
of lime; .lamcly when atom of the acid 1$ •combined with tWi^ - 
atoms of liuiL : so that the salt may be /denominated the 
oxymuriat* of lime. .When dissolved in water, one half of 
the lime is deposited, and a solution of simple oxymuriate 
i. obtained 1.” 

Ip Mit b roud naper, on Dr. Henry’s oxymuriate, where he 
shews il< !he muriate is an accidental, and not an essential, 
concomitP-’H : i the other, we find another method of analysis 
proposed. ;t is to dissolve a known weight of the oxymu- 
riate in a small portion of water ; then put the liquid into a 
graduated tube over mercury, and discharge the gas by an 
acid ; it may thus be measured, and ilie quantity retained by 
the liquid may be estimated at twice the bulk of the liquid 
nearly. The gas may, I find, Ue kept in the tube under these 
circumstances for a week, without losing more than 40 or 50 
measures” (out of 170 measures) “ of its volume; so that its 
combination with mercury is slow, if not agitated. Upon the 

* Jnnah of Philos, I. p. 16*. t p. 19. 
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Dr. LVr on Chloride nf l.itne, 

whole, however, 1 prefer the green sulphate test for precision*.” 
But oxymuriate of lime is a compound not very soluble in wa- 
ter, 'as we shall afterwards see ; and therefore it will be imper- 
fectly talceti up by ** a small quantity of water.” The plan, 
however, of separating the chlorine by an acid, is good, and, 
when practised in a particular way, which will be described in 
the sequel, affords the best and readiest mode of analysis. As 
to his preference of the copperas test, I can only say tluit Mr. 
Dalton’s olfactory nerves are more tractable than mine. On 
the whole, we must regard these two papers as highly creditable 
to this celebrated chemist. His methods of research display 
his characteristic ingenuity, and his conclusions are such, that 
subsequent investigators have been content to repeat them as 
their own. 

The next occasion on which I find the subject of chloride of 
lime' discussed, is in the Annales de Chimie et dc Physique y for 
April 1818, where we meet with a good practical paper, by 
J.J.Weiter. His mode of examination was, to try how much of 
a dilute solution of indigo, in sulphuric acid, could be deprived 
of its colour by a certain^ weight of a saturated chloride of 
lime ; and knowing, by previous experiments, the quantity of 
chlorine adequate to the same effect, he thence could infer the 
quantity of chlorine condensed in the hydrate of lime. From 
these experiments, which seem to have been conducted with as 
much precision as the method of discoloration admits, he con- 
cludes that the saturated combination of lime with chlorine, is 
a demi-chloride ; that is, a compound of 46.78 (an atom of 
hydrate of lime) +t^=22.05, (half a proportion of chlorine). 

‘ By the same means he is led to infer, that, when lime or potash 
is added to water impregnated with a known quantity of chlo- 
rine, the resulting chloride is free from chlorate, because as 
much indigo colour is destroyed by it as the free chlorine could 
have done. “ On pouring water on the above demi-chloride,” 
says M. Welter, “ a partition takes place ; the water dissolves 
all the chlorine along with some lime, and what remains is the 


* AnnaU of Philos, II. p, 7. 
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Oi. Ure on Chloride of Lime. 

hydrate of lime. It is very probable that the soluble combina- 
tion is a neutral chloride, containing only half the lime of the 
ilemi-chloride.” M, Welter's instructions for the use of indigo, 
as a test of bleaching-powder, are judicious, and shall be ad- 
verted to afterwards. 1 do not believe in the truth of this ato- 
mic partition, which M. Welter repeats after Mr. Dalton. I 
find that 1 part of commercial chloride of lime, when well tri- 
turated with 19 parts of water, leaves a notable quantity of 
chlorine in the undissolved part, while the solution does not 
consist of an atomic chloride. 

More recently Dr. Thomson has published two papers on chlo- 
ride of lime. The first seems to have been very hastily got up, 
and is only remarkable for the employment of nitrate of silver, 
to analyze a salt of commerce, which notoriously consists of 
the chloride of lime and chloride of calcium ; aud where the 
great object is, to dcterinine the proportion of each. Now, as 
chloride of calcium, which is useless, to the bleacher, yields 
with nitrate of silver, a more abundant precipitate than chloride 
of lime, it is evident that the worse the bleaching salt becomes, 
the better it would appear to be, by Dr. Thomson’s test. In 
the same memoir * Dr. Thomson says, “ Probably unslacked 
lime might be united with chlorine, if its temperature could be 
kept low." Now, in a paper which 1 published in his Annals 
for September 1817, it is stated, that, when carbonic acid gas, 
and cldorine, are subjected to dry quicklime at ordinary tem- 
peratures, ihe\e is no condensation, but that they both unite 
very readily with the calcareous hydrate t. In fact, when chlo- 
rine is submitted to tho hydrate, the temperature rises ; but 
there is no heat produced^ on its admission to dry lime, because 
there is no chemical action. 

Dr. Thomson's second dissertation is much more elaborate 
than the first, displaying sound& views of analysis, and consi- 
derable experimental address. The subject of this research was 
a sample of bleaching-powder, manufactured at Belfast, and 
which, he thought, had been modified by the carriage. 1 

^ AnnaU of PhiU Xlll., p, 18£>, for March 1819. \ Idem, X., p.213. 
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Dr. Ure on Chloride of Lime. 


am disposed/’ says he, to ascribe this surplus of water to 
some accidental exposure of the bleaching-powder to moisture 
during a voyage from Belfast, where it was manufactured, to 
Glasgow, where I analyzed it His new method of analysis, 
which indeed had been indicated in his preceding paper, con- 
sisted in subjecting the bleaching-powder to heat in a glass re- 
tort, placed in a sand-bath. He thus converted the chloride 
of lime into chloride of calcium, with the disengagement of 
oxygen. This gas being received into graduated jars, filled 
with water in the pneumatic trough, indicates by its volume the 
quantity of chlorine employed in its extrication ; for each vo- 
lume of oxygen corresponds, in this case, to two volumes of 
chlorine. Hence, estimating the volume of chlorine present 
at double the volume of oxygen evolved, and converting it into 
weight, at the rate of 1^0 cubic inches to 76{ grains, the pro- 
portion of chlorine associated with the calcareous hydrate, 
comes to be known. On this process M. Gay Lussac observed, 
that if the chloride of lime by any means passes into chlorate 
and muriate, then the same bulk of oxygen would still be af- 
forded, though now the powder would have entirely lost its 
bleaching power. It is doubtful, however, if any chlorate of 
lime be formed in this way, though common muriate is pro- 
gressively generated, as Mr. Dalton justly remarked. The 
matter which remains in the retort, consists of quicklime and 
chloride of calcium, the latter of which, being separated by its 
superior solubility in water, is evaporated to dryness and 
weighed. His analytical conclusions are thus stated : “ The 
true constitution of the bleaching-powder, reduced to 100 parts, 
is as follows : 


Subbichloride of lime (suboxy muriate of Mr. Dal- 
. Cl m f20.31 chlorine 


Muriate of lime 


.60 lime 


Water 


27.86 


Uncombined lime 4.77 


100.00 


* Annals qf Phil* XV., p.405.' 
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Dr. Ure on Chloride Lime. 

So that rather more than half of the powder consisted of 
pure subbichloride of lime, while the remainder consisted of 
matter of no efficacy for bleaching The specimen thus exa- 
mined he regards as having possessed extraordinary bleaching 
strength, most probably owing to its having been taken from 
the surface of the lime exposed on the bottom of the receiver, 
which is always much nearer a state of saturation than any 
other portion of the powder t.** “ But I have likewise,” adds 

he, “ subjected to analysis a quantity of bleaching-powder^ 
which I have reason to believe constitutes a pretty fair speci- 
men of the average strength at which this powder is usually 
exposed to sale. We find it constituted as follows ; — 

Subbichloridc of lime .... 23 

Muriate of lime 18.50 

Water fl6.93 ^ 

Uncombined lime ..... 28.05 

"lOO.QOt” 

Mr. Dalton’s first, or commercial oxyamriate of lirae> con- 
sisted of, 

Suboxyinurlaic of lime . . . 0 

Muriate of lime 13.5 

Water 42.3 

looTo 

His second, prepared by Dr. Henry, contained, he says, no 
iimriatc of lime. It consisted, as formerly stated, of 


Oxy muriatic acid 23.2 

l.ime 3S.4 

Water 38.-1 


100 0 


Annals of Phil. XV. p. 407* 
Ihidcnty p. 408. 


t Ihtdem, loc9 citato. 
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Now, surely Mr. Dalton’s own atoms should agree together, 
or the constitution of what he reckons a suboxymuriate should 
be a definite proportion. Yet his first and second oxy muriates 
(exclusive of muriate and water) seem sufficiently discordant ; 
for 23.2:38.4;: 14.5 :24, and not 30, as he has given it. 
Dr. Thomson has accommodated his numbers to suit the ato- 
mic theory, smd has thrown off, for that purpose, the suitable 
quantity of “ uncombined lime.” The great error, in my appre- 
hension, attending all these statements, is occasioned by the 
ultra-atomical notions of the authors. They offer no evidence 
whatever, that when chlorine is presented to pulverulent slaked 
lime, 22.23 parts of this alkaline base do attach themselves to 
14.29 parts of chlorine, to form 36.52 of a subbichloride, 
while there remains in the mixture 28.05 of lime, equally 
greedy of chlorine, and yet altogether deprived, by their com- 
panion particles, of that energetic element. Dr. Thomson’s 
. last statement above is built on this foundation. I believe, on 
the contrary, and hope to make it appear presently, that all the 
particles of hydrate of lime attach to themselve*^ a quantity of 
chlorine, relative to the proportion and pressure of the gas, up 
to their saturating limit, which seems to be one atom of chlo- 
rine for one of tri-hydrate of lime, and that there is, therefore, 
no mixture of an atornir. subbichloridc, and of free lime, in the 
powder. 

But before relating iny own experiments, 1 must advert for a 
moment to M. Grouvclle’s “ Researches on the Combinatmis of 
Oo'ifles V'ith ChloHne^ Iodine and Cyanogen,** inserted intheyln- 
nales de Chimie. et de Physique, for May 1821. This gentlemen 
asserts, that M. We lter is the first, to his knowledge, who oc- 
cupied himstlf with the analysi.s of chloride of lime. But we 
have shewn above, that M. Welter’s researches arc five years 
posterior to those of Mr. Dalton, who had also anticipated all 
the atomical inductions of the French chemists. M. Grouvelle’s 
mode of examining the chloride of lime, seems to me singu- 


.^nnaUof Phil, 1, p. 1.'). 



9 


Dr. on Chloride of' Lime. 

larly unskilful, and can bear no comparison with Dr. Thom- 
son's last method, to which he does not allude, though he ani- 
madverts on the first. “ I treated," says he, “ the chloride of 
lime at a gentle heat, with pure potash, prepared by alcohol. 

I evaporated and calcined the salt produced, in order to de- 
compose the chlorate, and I precipitated by nitrate of silver 
the chlorine of the chloride of potassium. The lime was con- 
verted into sulphate. In another experiment I calcined imme- 
diately the chloride of lime, and precipitated by nitrate of sil- 
ver. There was only a small quantity of chldrine disengaged 
during the calcination. The results obtained gaVe for the com- 
position of the subbichloride of lime. 

Hydrate of lime, 1 atom . . 936.22 67.914 

Chlorine, 1 atom . . 442.65 32.086 

r379.57 'lOp.GOO 

And for that of the dissolved neutral chloride ; 

Hydrate of lime, 1 atom • . ‘. . , 51.416 

Chlorine, 2 atoms ..... 48.584 

foo.ooo ” 

On such procedure as this, it is superduous to comment. The 
seijiiel of his paper seems to shew, that he is not aware of the 
solution of chloride of lime passing into muriate and carbonate 
by long ebullition, e^Tii to dryness ; a treatment to which he 
subjected it. 

In the researches which I have made, at many different times, 
on the nature of the chloride of lime, 1 have generally sought 
to combine the information flowing from both synthesis and 
analysis ; that is, I first converted a known portion of hydrate 
of lime into bleaching-powder, and then subjected this to ana- 
lysis. Among the results of experiments in my note-book of 
1815, I find the following: 500 grains of unslaked quick- 
lime, in fine powder, from Carrara marble, were exposed in a 
glass globe to a copious stream of chlorine, (previously passed 
through a little cold water,) for four days. The increase of 
weight was noted from time to time, and was found, at « the 
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end of that period, to be only 30 grains, which subse- 
quent examination shewed to be due to a little hydrated chlo- 
ride ; the few grains of water requisite having been derived from 
the great body of uqdried gas which had been transmitted. In 
May 1817, an experiment is recorded, in which 400 grains of a 
hydrate of Carrara lime, equivalent to 291.28 grains of dry 
lime, were exposed for two days to a stream of chlorine, crashed 
in water of 50°, and refusing to absorb more gas, were found 
heavier by 270.5 grains. Supposing this augmentation to be 
chlorine, we shall have the composition of the powder, by the 
synthetic mode, as follows : — 


Chlorine 

• • » . 

40.34 

Dry lime 

43.46) 


Water 

16.205 

59.66 

10^ 


This powder was analyzed, by acting on a given weight of it 
widi dilute muriatic acid, in a pear-shaped glass vessel. Care 
was taken to remove the whole disengaged chlorine, without 
letting any liquid escape. The lime was converted into car- 
bonate, by a solution of carbonate of ammonia. The following 
are the results of two independent analytical experiments : 



1st Expc'rimrnt. 

Sd Kxprrinirnt. 

Chlorine evolved 

40.60 

saio 

liime 

. 42.27 

12.22 

Water 

. 17.13 

18.38 


100.00 

100.00 


I have reason to believe the second experiment the more 
correct of the two, and if the synthetic result be compared with 
it, we are led to infer that the very great body of undried chlo- 
rine passed over the lime had deposited two per cent, of water. 
By other experiments I satisfied myself, that dilute muriatic 
acid expelled nothing but pure chlorine, for the whole gas dis- 
engaged is absorbed on agitation with mercury. It docs not 
appear possible to reconcile the above chlorides to a definite 
atomic constitution. The following experiments were made 
with much care last spring : 
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200 grains of the atomic proto-hydrate of pure lime were put 
into a glass globe, which was kept cool by immersion in a body 
of water at 50®. A stream of chlorine^ after being washed in 
water of the same temperature in another glass globe, connected 
to the former by a long narrow glass tube, was passed over the 
calcareous hydrate. The globe with the lime was detached 
from the rest of the apparatus from time to time, that the 
process might be suspended as soon as the augmentation of 
weight ceased. This happened when the 200 grains of hydrate, 
containing 151.9 of lime, had absorbed 130 grains of chlorine. 
By one analytical experiment it was found, that dilute muriatic 
acid expelled from 50 grains of the chloride, 20 grains of 
chlorine, or 40 per cent. ; and by another, from 40 grains, 
16.25 of gas, which is 40.6 per cent. From the residuum of 
the first, 39.7 grains of carbonate of lime were obtained by 
carbonate of ammonia ; from that of the second, 36.6 of ignited 


muriate of lime. 

The whole results are therefore as follows ; 

Syntheflii. 

let Aiiiiljrsis. 

ad Aiial}Sii. 

Mean. 

Chlorine 30.39 

40.00 

40^62 

' . 4031 

Lime 46.00 

44.74 

' 46.07 

• 45.40 

Water 14.60 

15.26 

13.31 

. 14.28 

100.00 

100.00 

100,00 ' 

100.00 


Though the heat generated by the action of the dilute acid 
has carried off in tlie analytical experimonts a small portion of 
moisture with the chlorine, yet their accordance with the syn- 
thetic experiment is sufficiently good to confirm the general 
results. The above powder appears to have been a pure chlo- 
ride, without any m ixture of muriate. But it exhibits no atomic 
constitution in its proportions. 

To 200 grains of that hydrate of lime 30 grains of water 
being added, the powder w^as subjected to a stream of chlorine 
in the above way, till saturation took place. Its increase of 
weight was 150 grains. It ought to be remarked, that in this 
and the preceding experiment there was no appreciable pneu- 
matic pressure employed, to aid the condensation of the chlo- 
rine. In the last case, we see that the addition of 30 grains of 
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water has enabled the lime to absorb 20 grains inorcofehloiine, 
being altogether a quantity of gas nearly equal to that of tlie 
dry lime. Thus an atom of lime seems associated with ^ of 
an atom of chlorine. Analysis by muriatic acid confirmed this 
composition. It gave, 

Chlorine . 39.5=51.8 cubic inches. 

Lime . 39.9 

Water . 20.6 

Too.o 

t 

1 next exposed some of this powder to heat in a small glass 
retort, connected with the hydro-pneumatic trough. Gas was 
very copiously disengaged, at a temperature far below ignition, 
the first portions coming ofF at the heat of boiling water, .100 
tiiH^sures of the collected gas being agitated with water at 50® 
f,, 63 measures were absorbed, and the remaining 37 measures 
were oxygen, nearly pure. The smell of the first evolved gas 
wtasj that of chlorine, after which the odour of euclilorine was 
perceived, and latterly the smell nearly ceased as the oroduct 
became oxygen. Having thus ascertained the general products, 
I now subjected to the same treatment 100 grains of the same 
powder (that last described,) in a suitable apparatus ; 30 cubic 
inches of gas were obtained from it, ii. a series of glass cylin- 
ders, standing over water at 50®. The nrst rece.^ed portion 
^was chlorine, nearly pure, but towards the end, when the heat 
approached, or was at, ignition, oxygen became the chief pro- 
duct. The residuary solid matter yielded to water a solution 
of muriate of lime, containing 30 grains of the dry salt, equi- 
valent to about 15 of lime. But the chloride, both by synthesis 
and analysis, seemed to contain in 100 grains, 51.8 cubic 
inches of chlorine, (corresponding to 25.9 of oxygen,) with 39.9 
of lime. Thus the volume of , the evolved gas proves indepen- 
dent of other considerations, that a considerable portion of 
chlorine came off, without dislodging the oxygen from the cal- 
ciiun ; and as in subsequent experiments this volume was found 
to vary with the strength of the powder, and the mode of heat- 
ing it, this method of analysis becomes altogether nugatory and 
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ilelusivo. Tlie truth of lliis conclusion will still further appear, 
on reflecting that an uncertain portion of chlorine is condensed 
in the water of the trough, and that most probably a little 
euchlorine is formed at the period when the gaseous product 
passes from chlorine to oxygen. Thus, of the 39.9 grains of 
lime present in the chloride, 24.9 seem to have merely parted 
with their chlorine, while the other 15 lost their oxygen, equi- 
valent to 12} cubic inches, or 4.3 grains, and the remaining 
10.7 of calcium, combined with 19.3 of chlorine to constitute 
the 30 grains of ignited muriate of lime. But 19.3 grains of 
chlorine form 25.3 cubic inches ; hence 51.8— 25.3=26.5 is 
the v olume of chlorine disengaged by the heat, to which, if we 
add 12? cubic inches of oxygen, the sum 39.16 is the bulk of 
gas that should have been received. The deficiency of 9.16 
cubic inches is to be ascribed to absorption of chlorine (and 
perhaps of euchlorine,) by the water of the pneumatic trough. 
In the above case, about one-half of the total chlorine came 
off in gas, and the other half combined with . the basis of the 
lime, to the exclusion of its oxygen. I have observed that the 
proportion of chlorine to that of oxygen given off by heat, in- 
creases, as one may naturally imagine, with the strength of the 
bleaching-powder. When it is very weakly impregnated with 
chlorine, as is the case with some commercial samples, then the 
evolved gas consists in a great measure of oxygen. 

Before proceeding to describe the manufacture of oxymuriate 
of lime on the great scale, the average condition of the product 
in the market, and the most convenient means of ascertaining 
its bleaching quality, I shall beg leave to make a few theore- 
tical remarks on the state of chemical combination, between 
the lime and the chlorine, in the above bleaching powder. We 
have seen that the atomic hydrate of lime, with a slight pneu- 
matic pressure, absorbed in the first experiment 33 parts of 
chlorine to 35.5, = the prime equivalent of lime : in the second 
experiment it absorbed, without pressure, 30.4 ; and in the third, 
by the aid of 13 per cent, of more water in the hydrate, 35.2 of 
chlorine. But if we add as much water to the lime as to con- 
stitute a trihydrate, that is, for 100 parts of lime 95 of water, 
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and subject this hydrate at the temperature of 50® to a stream 
of chlorine, we can without difficulty condense, on 35.5 of lime, 
45’ of chlorine, and even somewhat more. Now this proportion 
should seem to form the true state of atomic saturation and re- 
pose, for just as much chlorine is present as is capable of dis- 
placing the whole of the oxygen from the (calcium, and con- 
verting the bleaching powder entirely into muriate of lime. The 
intimate union, however, existing between the calcium and 
oxygen, and the consequent close contact of their molecules, 
must give the latter element a chemical advantage, so to speak, 
over the more distant molecules of the chlorine, which seems 
loosely clustered round the hydrate by the joint affinities of the 
water and lime. It is owing to this looseness and feebleness of 
combination which increase with the degree of impregnation, 
that the slightest heat is then apt to restore elasticity to the 
attached Moxino, as we have seen. In proportion, however, 
as the mass of the hydrate increases, relative to the chlorine, it 
exercises a more powerful attraction, draws the chlorine appa- 
rently into closer combination, whence the adhesion of the 
oxygen is impaired. For the atoms to take a new definite ar- 
rangement to the subversion of an existing one, there is re- 
quired a certain energy of attraction, and that energy seems to 
be counteracted in the present instance by the repulsion be- 
tween the two vitreo-electric elements, oxygen and chlorine, 
while the feebler affinity of the former for calcium is compen- 
sated by proximity of contact, and thus it is enabled to hold 
its place at low temperatures. Heat exalts the affinities be- 
tween calcium and chlorine, and at the same time lends elas- 
ticity to the oxygen. It is that feebleness of affinity between 
the constituents of chloride of lime which leaves the qiiantiiics 
of each indefinite, and makes it resemble rather a mixture, (or 
at most a saline solution,) than a true atomic compound. It is 
in fact as indeterminate in its proportions as it is unstable in its 
equilibrium. 

Of the Manufacture of Bleaching Powder, 

A great variety of apparatus has been at different times con- 
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. . \%pi^ 

trived for favouring the combination of chlorine with slacked 
lime for the purposes of commerce. One of the mosjt ingenious 
forms was that of a cylinder, or barrel, furnished with narrow 
wooden shelves witj:iin, and suspended on a hollow axis, by 
which the chlorine was admitted, and round which the barrel 
was made to revolve. By this mode of agitation, the lime-dust 
being exposed on the most extensive surface, was speedily im- 
pregnated with the gas to the requisite degree. Such a me- 
chanism I saw at MM. Oberkampf and Widmer*s celebrated 
fabrique de toiles peintes, at Joiiy, in 1816. But this is a costly 
refinement, inadmissible on the largest scale of British manu- 
facture. The simplest and, in my opinion, the best construc- 
tion for subjecting lime-powder to chlorine, is a large chamber 
eight or nine feet high, built of siliceous sandstone, having the 
joints of the masonry secured with a cement composed of pitch, 
rosin, and dry gypsum in equal parts. A door is fitted into it 
at one end, which can be made air-tight by stripes of cloth and 
clay lute. A window in each side enables the operator to judge 
how the impregnation goes on by the colour of the air, and also 
gives light for making the arrangements within at the com- 
mencement of the process. As water-lutes are incomparably 
superior to all others, where the pneumatic pressure is small, I 
would recommend a large valve, or door, on ^this principle to 
be made in the roof, and two tunnels of considerable width at 
the bottom of each side wall. The three covers could be simul- 


taneously lifted off by cords passing over a pulley, without the 
necessity of the workman approaching the delctereous gas, 
when the apartment is to be opened. A great number of 
wooden shelves, or rather trays, eight or ten feet long, two feet 
broad, and one inch deep, arc provided to receive the riddled 
slacked lime, containing generally about 2 atoms of lime to 3 
of water. These shelves are pilC'd one over another in the 
chamber, to the height of five or six feet, cross-bars below each 
keeping them about an inch asunder, that the gas may have 
free room to circulate over the surface of the calcareous 
hydrate. 

The alembics for generating the chlorine, which are usually 


/VN /'ll/ 


(1 -n, T 



16 


15l’. Urc on Chloride of Lime. 

nearly are in some ca^6s made entirely of lead,' in 

two hemispheres ijomed (dgfelHelr in the middle, the’ 
hemisphere being lead, l!Ke'uttde^ -one cast-iron. The 
firfit tind of alemW i^ encfeseH^ for' two-thirSs from^its bottmn 
in a leaden 6f iron case, the inWrViaii' Of two inches' between the 
two being destined to receive dt^iid^from ah adjoining bbiler. 
Those which consist bel(^ ^ have their bottom di- 

rectly exposed to a very'^iilfe fire ; round the outer edge of 
the iron hemisphere a groove is Cast; into which the uhder edge 
of the leaden hemisphere sits, the joint being rendered air-tight 
by Roman W pkteht' cement ^. In this leaden dome there arc 
four ‘apertnrOs, eabll sectifed by a water-lute. The first opening 
is abdnt fen'ot twelve inches square, and is shut with a leaden 
valve^'with incurvated edges, that sit in the water-channel at 
the margin of the hole. It is destined for the admission of a 
workman to rectify any derangement in the apparatus of rota- 
tion, or to detach hard concretions of salt from the bottom. 
The second aperture is in the centre of the top. Here a tube of 
lead is iixed^ which descends nearly to the bottom, and down 
through which the vertical axis passes, to whose lower end the 
cross bars of iron, or of wood, sheathed with lead, arc attached, 
by whose revolution the materials receive the proper agitation 
for mixing the dense manganese with the sulphuric acid and 
salt: The motion is communicated either by the hand of a 
workman applied from time to time to a winch at top, or it is 
given by connecting the axis with wheel work, impelled by a 
stream of water, or a steam-engine. T!ie third opening admits 
the syphon-formed funnel, through which the sulphuric acid is 
introduced ; and the fourth is the orifice of the eduction-pipe. 

Manufacturers differ much from each other in the proportion 
of their materials for generating chlorine. In general, 10 cwt. 
of salt are mixed with from *10 to 14 cwt. of manganese, to 
which mixture, after its introduction into the alembic, from 12 

* A mixtiit-e of lime, clay, aiut oxide of iron, i>c|airatcly calciiiedy $nd 
reduced to a fine powder. It unist be kept in close vessels, and mixed with 
the, re(inisite water when used. 
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to 14 of sulphuric acid are added in successive portions# That 
quantity of oil of vitriol must, however, be previously diluted 
with water, till its specidc ^avtt^ becomes about L5* But, 
indeed, this dilution is seldom actually made, for the manufac- 
turer of bleachin^-powderi^ost always prepares his own sulphu- 
ric acid for the purpose, a|Q^d therefore carries its concentration 
no higher in the leaden boilers density of 1.65, which, 

from my table of sulphuric acid, indicates l-4th of its weight of 
water, and therefore l-3d more of such acid must be used. 

The fourth, aperture, 1 have said', admits the eduction pipe. 
This pipe is afterwards conveyed into a leaden £hest, or cylin- 
der, into which all the other eduction pipes also terminate. 
They are connected with it simply by water-lutes, having a 
hydrostatic pressure of 2 or 3 inches. In this general diverse- 
rium the chlorine is washed from adhering muriatic acid, by 
passing through a little water, in which each tube is immersed, 
and from this the gas is led off by a pretty large leaden tube, 
into the combination room. It usually enters in the top of the 
ceiling, whence it diffuses its heavy gas equally 'arqund. 

Four days arc required, at the ordinary rate of working, for 
making good marketable bleacbing-powder. A more rapid 
formation would merely endanger an elevation of temperature, 
productive of muriate of lime, at the expense of the bleaching 
quality. But skilful manufacturers use here an alternating 
process. They pile up, first of all, the wooden trays only in 
alternate shelves in each column. At the end of two days the 
distillation is intermitted, and the chamber is laid open. After 
two hours the workman enters, to introduce the alternate trays 
covered with fresh hydrate of lime, and at the same time rakes 
up thoroughly the half-formed chloride in the others. The door 
is then secured, and the chamber, after being filled for two days 
more with chlorine, is again opei>ed, to allow the first set of 
trays to be removed, and to be replaced by others containing 
fresh hydrate, as before. Thus the process is conducted in 
regular alternation ; thus, to my knowledge, very superior 
bleaching-powder is manufactured, and thus the chlorine may 
be suffered to enter in a pretty uniform stream. But for this 
VoL. XIH. . C 
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judicious plan, as the hydrate advances in impregnation, its 
faculty of absorption becoming diminished, it would be requU 
site to diminish proportionately the evolution of chlorine, or to 
allow the excess to escape, to the great loss of the proprietor, 
and, what is of more consequence, to the great detriment of the 
health of the workmen. 

The manufacturer generally reckons on obtaining from one 
ton of rock-salt, employed as above, a ton and a half of good 
bleaching powder. But the following analysis of the operation 
will shew, that he ought to obtain two tons. 

Science has done only half her duty, when she describes the best 
apparatus and manipu lations of a process. The maximum produce 
should be also demonstrated, in order to shew the manufacturer 
the perfection which he should strive to reach, with the minwium 
expense of time, labour, and materials. For this end I instituted 
the following researches. I first examined fresh commercial 
specimens of bleaching-powder ; 100 grains of these, aftbrded 
from 28 to 22 grains of chlorine. This is the widest range of 
result, and jt is undoubtedly considerable; the first being to 
the second, as 100 to 78.6. The first yielded, by saturation 
with muriatic acid, 82 grains of chloride of calcium, equi- 
valent to about 41 of Hmc; it contained besides 26 -per cent- 
of water, and a very little common muriate ready formed. On 
heating such powder in a glass apparatus, it yielded at first a 
little chlorine, and then oxygen tolerably pure. The bulk of 
chlorine did not exceed one-tenth of the whole gaseous pro- 
duct. Of the recently prepared powder of another manufac- 
turer, 100 grains were found to give, by solution in acid, 
grains of chlorine, and there remained, after evaporation and 
gentle ignition, 92 grains of muriate of lime, equivalent to 
about 46 of lime. Supposing this powder to have been nearly 
free from muriate, (and the* manufacturers are anxious to pre- 
vent the deliquescent tendency which this introduces,) wc should 
have its composition as follows : 

Chlorine .23 3.5 

Lime . . 46 one atom 3.5 x 2=: 7.0 

Water . . 31 


100 
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This powder being well triturated with different quantities of 
water at 60 *^, yielded filtered solutions of the following densi- 
ties at the same temperature : 

95 water + 5 bleaching powder. Spec, gravity 1.0245 

90 + 10 1.0470 

80 + 20 1.0840 

The powder left on the filter, even of the second experiment, 
contained a notable quantity ‘ of chlorine, so that the chloride 
is but sparingly soluble in water ; nor could I ever observe 
that partition occasioned by water, in the elements of the 
powder, of which Mr. Dalton and M. Welter speak. Of the 
solution 80 + 20, 500 grains, apparently corresponding to 100 
grains of powder, gave off, by saturation with muriatic acid, 
19 grains of chlorine, and the liquid, aftei; evaporation and 
ignition, afforded 41.8 grains of chloride of calcium, equi- 
valent to 21 of lime. Here 4 per cent, of chlorine seem to 
have remained in the undissolvcd calcareous powder, Avhich, 
indeed, on examination, yielded about that quantity. But the 
dissolved chloride* of lime consisted of 19 chlorine to 21 
lime ; or of 4.5 at atom of the former, to almost exactly 5, 
(which is no atomic proportion,) of the latter. The two-thirds 
of a grain of lime, existing in limo-watcr, in the 500 grains of 
solution, will make no essential alteration on the statement. 
Now the above hici'chiiig-powcler must Iiavc contained very 
little muriate of lime, for it Avas not deliquescent. Being thus 
conviiict*d, both by examining the juire chloiide of my own 
preparation, as well a^ that of commerce, that no atomic rela- 
tions are to be ol)served in its constit.ilion, for reasons already 
assigned ; I ceased to prosecute any mure researches in that 
direction. When wc arc desirous of learning minutely the 
proportion between the chloride and muriate of lime in bleach- 
ing-powder, pure vinegar may be used as the saturating acid. 
Having thus expelled the chlorine, we evaporate to dryness, 
and ignite, when the acetate of lime will become carbonate, 
which will be separated from the original murialc, by solution 
and filtration. Or if it be feared that some muriatic acid may 
result, from the action of chlorine on the hydro-carbonous base 
• C 2 
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of vinegar, carbonic acid gas may supply its place. A large 
glass flask being filled with this gaseous acid, 20 or 50 grains 
of bleaching-powder may be introduced, and well agitated in 
thb gas, 10 grains of lime take 17.2 cubic inches of carbonic 
acid, equal to 8 grains in weight. Therefore if 20 grains of 
lime, be present in 50 grains of the chloride-part of the bleach- 
ing-powder, (exclusive of muriate,) they will require 86 cubic 
inches, or three wine pint measures of carbonic acid gas. Or 
it will be equally coiivcaient to immerse in the powder, diffused 
through a little water, a glass tube, discharging carbonic acid 
gas, from a flask containing chalk, and dilute sulphuric acid. 
If the bleaching-powder and water, be kept slightly Avarm in a 
little glass globe, into which the gas-tube is dipped, then the 
instant when the chloride is decomposed, and the lime carbo- 
nated, will be found by the liquid ceasing to make any perma- 
nent change on litmus paper. The muriate of lime is with- 
drawn by solution in water. The weight of calcareous carbo- 
nate must then be compared with that of the chlorine disen- 
gaged, from another equal portion of the powder, by dilute 
muriatic acid. Finally, the water may be found by distillation 
in a retort Thus the analysis will he completed, with little 
manipulation and no fallacy For the purpose of commerce 

* I have found on trial, the method by carbonic acid, to be exccedinj’ly 
slow and unsatisfactory. After passing a current of this for a whole 
day through the chloride diffused in tepid water, I found llic liquid still to 
possess the power of discharging the colour very readily from litmus 
paper. Hut the doctrine of equivalents funiishcs a very elegant theorem 
with acetic acid, whose convenience and accuracy in application 1 have 
verified by experiment. An apparently complex, and very important 
problem, of practical chemistry is thus brought within the reach of the 
ordinary manufacturer. Since common fermented vinegar, is permitted 
by law to contain a portion of sulphuric acid, which avarice often leads 
the retailer to increase, we cannot employ it in the present research. But 
strong vinegar prepared from pyroligneous acid, such as that with which 
Messrs. Turnbull and Ramsay have long supplied the London market, 
being entirely free from sulphuric acid, is well adapted to our purpose. 
With such acid contained in a poised phial, fully saturate a given weight, 
(say 100 grains,) of the bleaching-powder, contained in a small glass 
matrass, applying a gentle heat at last, Avith inclination of the mouth of 
the vessel, to expel the adhering chlorine. Note the loss of Aveight due to 
the diaengagemeut of the gas. (If carbonic acid be spspected to be 
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and the arts, however, the following very siin|de plan will very 
generally suffice. Get a glass tube, of 
about five cubic inches capacity, shaped as 
in the adjoining figure, and graduated into 
cubic inches and tenths. It is to be closed 
at top with a brass screw cap, and, at its 
recurved end below, with a good cork. 

Pour mercury into the upper orifice, till 
the tube be nearly full ; leaving merely 
space to insert 10 grains of the bleaching- 
powder, made into a pellet-form, with a 
drop of water. Screw in the cap-plug, 
rendered air-tight by leather. Remove 
now the cork from the lower end, (also full 
of mercury,^ and replace a little of the 
liquid metal, by dilute muriatic acid (sp. 
gr. 1.1). By dexterous inclination of the 
instrument, the acid is made to flow up 
through the mercury. Instantly on its coming into contact 
with the pellet, the chlorine is disengaged, the mercury flows 
out into a basin ready to receive it, while the resulting film of 

present, the jyas may be received over mercury, as formerly described.) 
Evaporate the solution, consisting of acetate and muriate of lime |to diy- 
iiess, by a regulated heat, and note the weight of the mixed saline mass. 
Hien calcine this, at a very gentle red-heat, till the acetic acid be all de- 
composed. Note the loss of weight. We have now aU the data requisite 
for determining the proportion of the constituents without solution, filtra- 
tion or precipitation by rc-ageuts. 

Problem I. — ^l''o find the lime originally associated with the chlorine, or 
at least not combined with muriatic acid, aud therefore couverted into an 
acetate. Rule , — Subtract from the above loss of weight, its twenty-fifth 
))art, the remainder is the quantity of lime taken up by the vinegar* 

Problem II.— To find the quantity of muriate of lime in the bleaohiug- 
powder. Rule , — Multiply the above lossiuf weight by 1.7, the product is 
the quantity of carbonate of lime in the calcined powder, which being sub- 
tracted from the total weight of the residuum, the remainder is of course 
the muriate of lime. We know now, the proportion of chlorine, lime, and 
muriatcof lime in 100 parts; the deficiency is the water existing in the 
bleachiiig’powder. Thus, for example, 1 found 100 grains of a commercial 
chloride sometime kepi to give off 21 grains of chlorine, by solution in dilute 
acetic acid. The solution was evaporated to dryness ; of saline matter 
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muriate of lime protects the surface of the metal, almost coiii' 
pletely, from the gas. With an apparatus of this kind, (which 
indeed is the same as that which 1 have long used for analyzing 
limestones and marles, (see article Carbonate^ in my Chemical 
Dictionary,) I get good accordances, with the results derived 
from the loss of weight, suffered by a like quaijt^ of the 
chloride, when it is dissolved in dilute muriatic acidi Since a 
cubic inch of chlorine may be estimated in round numbers at 
i of a grain, we may expect 10 grains of bleaching-powder to 
yield from 3 to 4 cubic inches of that gas ; or by weight, from 
20 to 30 per cent.y a wide range of power, which it is well 
worth the bleacher's or paper-maker's while to ascertain. Tf 
carbonic acid be suspected, we need only agitate the mercury 
through the gas, adding some of the metal, from time to time, 
as the absorption proceeds. The carbonic acid will remain, un- 
condensed at the top, and may be estimated in the usual way. 

Sulphate of indigo, largely diluted with water, has been long 
used, for valuing the blanching power of chloride of lime ; and 
it affords, no doubt, a good comparative test, though from the 
variableness of indigo it can form no absolute standard. Thus 
I have found, 3 parts of indigo from the East Indies, to satu- 
rate as much bleaching-powder, as 4 parts of good Spanish 
indigo. 

M. Welter’s method is the following : — He prepared a solu- 
tion of indigo in sulphuric acid, which he diluted, so that the 
indigo formed t^Vo whole. He satisfied himself by ex- 

periments, that 14 litres (854.4 cubic inches, or 3.7 wine gal- 
lons, English,) of chlorine, which weigh 65 H English grains, 
destroyed the colour of 1 64 litres of the above blue solution. 
He properly observes, that chlorine discolours more or lessof the 

L25.6 {Trains were obtained, wlii,ch, by calcination, became 84.3, having^ 

thus lost 41.3 grains. But 41.3 li^=39.G‘5= lime present, nnconi- 

bined with muriatic acid. And 41.3 x 1.7=70.2= the carbonate of lime, 
in the residuary 84.3 grains of calcined salts. Tlierelbre, 84.3 — 70.2= 
H.l = muriate of lime. Now, by dissolving out tbe muriate of lime, and 
evaporating, 1 got 14 grains of it, and the remaining carbonate was 70.3 
grains. Hence this powder consisted of, chlorine, 21 ; lime, 30.G5 ; mu- 
riate of lime, 14, and water 25.35= 100. 
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tincture, according to the manner of proceeding, that is, ac- 
cording as we pour the tincture on the aqueous chlorine, and 
as we operate at different times, with considerable intervals; If 
the aqueous chlorine or chloride solution be concentrated, we 
have the minimum of discoloration; if it be very weak, the 
maximt^. He says, that solution of indigo, containing about 
KjVff will give constant results to nearly ; and to 
greater nicety still, if we dilute the chlorine solution, so that it 
amounts to nearly one-half the volume of the tincture, which it 
can discolour ; if we use the precaution to keep the solution of 
chlorine and the tincture in two separate vessels ; and, finally, 
to pour both together into a third vessel. We should, at the 
same time, make a trial oii another sample of chlorine whose 
strength is known, in order to judge accurately of the hue. On 
the whole, ho considers that fourteen measures of gaseous 
chlorine, can discolour 164 measures of the above indigo solution, 
being a ratio of nearly one to twelve. The advantage of the 
very dilute tincture obviously consists in this, that the excess 
of water condenses the chlorine separated from combination 
by the sulphuric acid, and coniines its whole efficacy to the 
liquor; whereas, from concentrated solutions, much of it 
escapes into the atmosphere. Though I have made very nu- 
merous experiments with the indigo test, yet I never could 
obtain such consistency of result as M. Welter describes ; when 
the blue colour begins to fade, a greenibh hue appears, which 
graduates into brownish-yellow by imperceptible shades. Hence 
an error of may readily be allowed, and even more, with 
ordinary observers. 

It now remains merely to determine the average state, and 
equivalent weight, of the peroxide of manganese, so that the 
manufacturer of bleaching powder, may be able to mix his ^in- 
gredients in due proportion. My first experiments on this sub- 
ject were calculated to shew the quantity of chlorine, evolved 
from a certain weight of good commercial manganese, when 
acted on by liquid muriatic acid in excess. The chlorine gas 
was allowed to escape into the air, after passing through first a 
little water, and then a tube filled with drymuriate of lime. 
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L thirty grains of the manganese, thus treated, 

^ca^iQi^dl to the ajqpc^tus, a losa of weight in one expenment 
of IJiS, grainy chlorine, and in another :of 17.5 grains. Hence 
wera equivalent to about, 59 of chlorine. I fpuud 
]|^erwards, ,|^y .an 4 mpe«'fect an^ysis,. that 100 grains of the 
same manganese contained IQ. of. siliceous matter, 4 of waters 
add a, very, liule iron, probably,. in ail, about 16 grains, leav- 
ing 84 of oxide of manganese* Thus apparently 100 grains of 
pure peroxide of manganese should yield 70 of chlorine with 
muriatic acid ; but we shall presently see, by other and more 
rigid methods, that 100 grains are equivalent to no less than 
81.80 of chlorine. Is this difference to be ascribed to the 
native oxide of manganese, containing a portion of protoxide, 
or to some other contamination of which 1 took no account ? 1 
shall endeavour to answer this question by future researches ; 

diis as it may, we obtained above 59 grains of chlorine, 
whose volume is 77^ cubic inches. Hence, 100 grains of such 
manganese yielded 19.626 grain measures. M. Welter says, 
that it required 61 grammes of his oxide of manganese to de- 
velope 14 litres, or 14,000 gramme measures of chlorine, which 
gives the ]>roportion of 100 to 22.900. His manganese must 
have been at this rate much better than mine. The pure perox- 
ide yields from 100 grains, 27.090 grain measures. 

From both the sulphate and muriate of manganese, purified in 
Mr. Hatchett's elegant method, 1 procured pToto-carbonate, by 
adding solution of crystals of soda. This carbonate was well 
wadied and dried in a vapour, bath at 190® F. The proportion 
of carbonic acid which this salt contained was determined by 
the loss of weight it suffered by solution in dilute sulphuric 
acid,‘ and also by collecting over mercui^, the volume of acid 
gas disengaged fVom it by a red heat. It was thus found that 
100 grains contained 35.4 of carbonic acid. From another, 
100 grains of the carbonate, I obtained, by distillation in a 
glass retort, 7.3 grains of water, leaving of dry proto-Carbonate 
-92.7 grains,., which contained 35.4 carbonic acid, and 57.3 of 
prbtbxidc of tnatigancsc ; but 35.4 i 57.3 : : 2.75 : 4.42, a num- 
ber, therefore, representing the prime equivalent of protoxide 



25 


Dr. Ure ow Chloride of Lime, 

of manganese to that of cftrbooic acidf 2.75. Wb stiiaH ^rb- 
aently seb, honreyer, by anothbr estperimbBt^ on Richter's 
ciple of reciprocal saline saturation, latbly revived by Doctor 
Thomtton, that 4.5 is the trtie number, in exadt accordance 
with this chemist’s late atotnical detemunatron Hence, 
instead of 35.4 grains of carbonic acid, 35.2 should have been 
obtained; an error within the. limit of carefal experimenting. 
The proto-carboitate, formed as above, consists, therefinre, 
of carbonic acid . . 2.75 35.2 

Protoxide of manganese 4.50 57.6 

Water, 1 atom to 2 atoms 

carbonate ... -7.2 

100 ^ 

Sulphate of manganese dried at a heat of 212^ F,, consists of 
one atom of water and one atom of sulphate of manganese. 
Of the same salt, exposed to very gentle ignition, 1 took 
grains (= 5 acid + 4.5 oxide), and dissolving them in water, 
added to this solution, another containing 13.25 of muriate of 
barytes ( zr 45 chlorine + 8.75 barium). After subsidence of 
the sulphate of barytes, the supernatant muriate of mauganese, 
was found to be entirely free from every trace of both sulphuric 
acid and barytes. Therefore, 5 sulphuric acid are equivalent' 
to 4.5 protoxide of manganese; and, of course, 2.75 carbonic 
acid to the same weight of oxide. 

Thirty grains of proto-carbonate, containing, as above, 17.31 
of protoxide, formed by ignition in a platina capsule 21 of 
black peroxide. But 17.31 : 4.5 :: 21 : 5.46, a number which 
clearly indicates 5.5 to be the atomic weight of this substance, 
which is therefore a deutoxidc. The prime equivalent of the 
metal is consequently 3.5; the intermediate oxide of which 
Dr. Forschammer treats, appears to me to ba the result of a 
combination of the above two, or jt holds the same relation to 
them that minium does to lithage, and to the puce-coloured 
oxide of lead. 

Wc may now conclude that 5.5 parts of pure deutoxide of 
manganese, when acted on by muriatic acid, should afford 4.5 

* Annals of Phil^ Neiv Series /. p. 341. 
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parts of chlorine gas ; or 100 grains of the former should yield 
•81.8 gissins of the latter, equivalent in volume to 107.28 cubic 
inches. To afford this quantity of chlorine, two atoms of 
muriatic acid must act on one atom of peroxide ; one atom of 
J^ydtogen quits the muriatic add, to unite with one atom of 
oxygen in the oxide, forming an atom of water; the corre- 
sponding atom of chlorine is disengaged ; while the resulting 
atom of metallic protoxide attracts and neutralizes the second 
atom of muriatic acid. Or in numbers 5,5 parts of peroxide 
of manganese, take 4.625x^ = 9.250 of muriatic acid gas, 
which by the above table* are present in 100 grains of liquid 
acid, specific gravity 1.045. Thus 10 grains peroxide of man- 
ganese require 16.8 of muriatic acid gas, equivalent to 100 
grains of liquid acid of 1.082. 

When a mixture of sulphuric acid, common salt, and black 
oxide of manganese are the ingredients used, as by the manu- 
facturer of bleaching powder, the absolute proportions arc : 

1 atom muriate of soda . 7.5 29.70 100.0 

1 atom peroxide of manganese 5.5 21.78 73.3 

2 atoms oil of vitriol 1.846 12.25 48.52 163.3 


25 . 

.25 

100.00 


And the products ought to be ; 




Chlorine disengaged, . . 

1 

atom 4.5 

17.82 

Sulphate of soda .... 

1 

9.0 

35.64 

Proto-sulphate of manganese 

1 

9.5 

37.62 

Water 

2 

2.25 

8.92 



25.25 

100.00 


These proportions are, however, very different from those 
employed by many, nay, I believe, by all manufacturers ; and 
they ought to be so, on account of the impurity of their oxide 
of manganese. Yet making allowance for this, 1 am afraid 
that many of them commit great errors in the relative quan- 
tities of their materials. Thus I have been informed by one re- 
spectable manufacturer, that he employs 10 of salt, 12 of sulphu- 

* See last Number of the Journal, p. S89* 
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ric acid, sp. gr. 1.846 (or rather its equivalent of dilute acid, 
1.65), and 14 of manganese. Others- employ a gr^t deal less 
manganese; about 70 or 80 to 100 of salt. It is easy, however, 
to get good approximate proportions for practice. My expe- 
riments on the quantity of chlorine, producible from a certain 
weight of good English manganese, gave 59 grains of the 
former for 100 of the latter. But 59 parts of chlorine are 
equivalent to 98^ of common salt; hence in round numbers 
100 parts of such manganese would have required 100 parts of 
common salt. Therefore the true proportions become 100 of com- 
mon salt, 100 of manganese ; 8 If oil of vitriol for saturating the 
soda in the common salt, and 95f oil of vitriol for saturating 
the 86 of metallic oxide in 100 of manganese ore; constituting 
of the liquid acid 177.4 parts, to 100 of each of the other arti- 
cles. As oxide of iron, so often mixed with manganese, has 
nearly the same prime equivalent, we reckon its saturating 
power the same in the above calculation. To add a quantity 
of salt beyond what is equivalent to the manganese and oil of 
vitriol is impolitic ; it occupies the alembic unnecessarily, and 
obstructs the mutual action of the muriatic acid and manganese. 
And, if the oil of vitriol be not adequate to separate from the 
salt, as much muriatic acid as the manganese present can 
change into chlorine, the process is injudicious and wasteful. 
The approximate value of manganese for this manufacture may 
be readily ascertained by the recurved glass tube, described 
above, for the analysis of bleaching powder. The film soon 
formed of dense muriate of manganese, protects the mercury. 
Or the chlorine disengaged from 100 grains of manganese 
covered with muriatic acid in a matrass, may be conducted by 
a glass tube into a dilute solution of a known sulphate of 
indigo. 

From the preceding computation, it is evident that 1 ton 
•f salt with 1 ton of the above native oxide of manganese pro- 
perly treated, would yield 0.59 of a ton of chlorine, which 
would impregnate 1.41 tons of slaked lime, producing 2 tons 
of bleaching powder, stronger than the average of the com- 
mercial specimens; or allowing for a little loss, which is 
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unavoi<l^l>le, would aiFord 2 tons of ordinary powder, with 
a Uttle more slaked lime. 


8ince writing the preceding paper, I have prepared a carbo- 
nate of manganese, by adding carbonate of soda to the metallic 
sulphate, and after thorough edulcoration, dried the precipitate 
in an exhausted receiver, containing a basin of sulphuric 
acid. Its constitution is exactly 2 atoms of carbonate of man- 
ganese -I- 1 atom of water, as above given. 

In conclusion, I may state that some manufacturers have 
generated this chlorine for making oxymuriate of lime, by pass- 
ing a stream of muriatic acid gas, evolved from salt aud oil of 
vitriol, over a body of manganese. Thus the resulting sulphate 
of soda is not contaminated with sulphate of manganese and 
iron, as in tlie common method. 

Glasgow^ December 7, 1821. 


Art. II. On the Neglect of the Bath Waters in ihc Cun of 

Disease. 

[Id a letter to the Editor of the Quarterly Journal.] 

Sm, 

WiiAT are the causes of the present neglect of Bath waters 
in the cure of disease? is a question so frequently asked, that I 
haVe judged it my duty, as a physician actually practising here, 
to consider the subject with all the attention it is in my power 
to bestow. The result I beg to lay before the public, through 
the medium of your Journal. 

The external use of these waters is very ancient, so ancient 
indeed as to be lost in fable. Their use internally is said 
have commenced in the reign of Charles II., or toward the end 
of the sev^teenth century ; and it seems to have increased 
progressively, wntil within the last twenty or thirty years. 
During this peiriod, it is noloriou's that they have gradually 
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sunk in reputation 5 hoVr undeservedly, will .appear in the sequel. 
Had they not been possessed of active properties, but, like 
many fountains that might be named, derived a spurious cha* 
racter from some saint or legend, it might be imagined that a 
superstitious belief in their efficacy had yielded to the general 
spread of knowledge in this enlightened age. But even those 
who mainly contribute towards their decline, have never pre- 
sumed to tax them with inefficiency ; and it Avill not be difficult 
to shew that if, in any instances, they have proved hurtful, they 
are infinitely less so than the remedies which their opposers 
would fain have preferred to them. 

Without further preamble, then, I shall proceed to answer 
the question proposed. In the first place, it appears to be the 
effect of one of those revolutions which are continually happen- 
ing in the moral, as well as in the natural, world ; and from 
that view of the subject we shall derive satisfaction, for it would 
be as absurd now to suppose that these salutary springs will 
not recover their celebrity, as it was a few years since to dread 
an approaching assimilation of our climate to that of Spitzber- 
gen or Nova Zcmbla, because a few successive summers had 
proved below the average temperature. Let it not, however, be 
conceived that I am so sanguine as to expect they will as sud- 
denly regain their character, as the climate has through the 
occurrence of the hot and dry summer of 1818. In the moral 
world the progress of change is somewhat more slow, but 
scarcely less certain than in the natural ; and therefore I feel 
persuaded that, although we may not “ return to nature'* with 
Mr. Newton and Sir Richard Phillips, we shall certainly, one 
day or other, return to the use of the Bath waters with common 
sense and experience for our guides. 

It is not enough, however, to have referred these phenomena 
to certain revolutions. It will be'necessary to inquire by what 
agency they have been produced. As it is not my object, 
however, to compose a treatise upon climate, 1 shail confine 
my remarks to the immediate agents through which the moral, 
or rather medical, change uncler consideration appears to have 
been effected. 
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. Tb^e are. of two kinds^ domestic andforeign. The domestic" 
are c^taia speculative views in. medical doctrine, which have 
preyailed in this . city ; during the above-mentioned period. I 
not add that the practice has corresponded with the 
tli^eory. They originated with a gentleman of commanding 
talent and persuasive manner, who, for many years, enjoyed 
tlie highest reputation, having scarcely any competitor, and 
being singularly felicitous in the ready adoption of his opinions 
by the subordinate members of the profession ; who, from his 
general and extensive practice, and freely communicative dis- 
position, could not fail to become acquainted with them. These 
views, it is well known, were altogether unfavourable to the use 
of the Bath waters, for if diseases originate “ either in absolute 
or relative excess of momentum, impetus,* or determination of 
blood, in some portion .of the arterial system of the part af - 
fected*, (and I do not know that there were any exceptions to 
this doctrine,) it was not very likely that the Bath waters, 
which have tonic and stimulant properties, though of a mild 
kind, should have at any time been considered an appropriate 
remedy. So generally have the medical practitioners of this 
place been thus iqduenced in their practice, that a great pro- 
portion of persons sent hither to drink the waters, have not 
been allowed to taste it. Some, how^ever, in opposition to their 
opinions, have preferred the advice which sent them here, and 
taken the forbidden drink, with a success that has falsified the 
fears of those gentlemen, and excited the ridicule of the 
patients by whom they have been thus exposed. But a few 
instances of this kind were not sufficient to correct the general 
practice, which has proved highly injurious, not only to the 
reputation of the waters, but likewise to themselves ; for those 
distant practitioners, whose patients, instead of drinking the 
waters, were subjected to plans of treatment which they never 
contemplated, have been so disgusted, as to lose all confidence 
in a remedy undeservedly subject to such frequent prohibiiion^ 
and have therefore discontinued their recommendation of it. 

# Sec Elements of Pathology and Therapeutics, by Caleb Hillicr Parry, 
M.D. F.R.S., vol. i. p. 358. 
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The foreign causes of the neglect of Bath waters, in thfe iure 
of disease, are the writings and opinions of physicians, and 
other practitioners, chiefly resident in the metropolis, amongst 
whom the late Dr. Saunders holds a conspicuous place. 'This 
author, during the period already mentioned, published d book 
upon mineral waters, in which he pronounced judgment upou 
those of Bath, without ever having witnessed their exhibition 
upon the spot, where only evidence of their powers can be 
obtained ; for when conveyed to a distance, their most active 
properties suffer diminution, if they be not entirely dissi- 
pated. In what he says of the medical powers of the waters, 
he admits that they possess considerable efficacy in some cases, 
when administered internally ; but he lays so much stress upon 
the hazard attending their exhibition, that many have been dis- 
couraged in their hopes of relief, who might otherwise have 
derived the greatest benefit from them. To the external use 
of them he denies any superiority above common warm water. 
It is scarcely necessary to say that this opinion is wholly dis- 
proved by the records of the Bath Hospital. 

But it is not in respect to its warm springs only that the 
city of Bath sufiers from the presumption and vanity of this 
autlior. In describing its site, he says, “ the older part of the 
city is contiguous to the Avon, is narrow, irregular, and mostly 
ill-built, and has its foundation on a marshy and clayey soil.’' 
Now the first part of the description is all that it contains of 
truth. The older part of the city is certainly contiguous to the 
Avon, from which circumstance great advantages are derived 
in regard to cleanliness. He might have ^dded that much of 
the new part is similarly situated, but the streets, in both parts, 
are neither narrow, irregular, nor mostly ill-built, as every 
person who has visited Bath can testify. The most errone- 
ous part, however, of the description is that which relates to 
the foundation, which he says is on a marshy and clayey soil. 
So far is this from being true, that the soil upon which , the 
lower part of the city stands, consists chiefly of alluvial gravely 
the detritus of the neighbouring hills, than which nothing can 
afford a more dry or healthful foundation. 
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He moreover, that Bath is subject to the inconvenience 
of ajiarger proportion of rain than falls on the eastern side of 
the kingdom. This is certainly true, but it is not the whole 
truth, and it leads readers to consider the situation as worse in 
this respect than it really is. The average fall of rain here 
during seven years was 27 i^hes, which is only three inches 
more than at Tottenham, and is far below the average of the 
whole kingdom. If the average fall here be compared with 
that at Gosport, (30 inches,) or at the Isle of Wight, (36 inches,) 
Bath cannot be as a rainy situation. 

So much forth^ information to be derived from this popular 
work. Its logic is even more extraordinary, for the author 
endeavours to prove looker-on, or a person who sees 

what happens in a place from which he fa more than one hundred 
miles distant, has superior advantages in forming a general 
and comparative estimate of matters so mucli in detan as the 
medical powers of mineral springs, to one whose labours in this 
undertaking have been aided by industry, scientitic knowledge, 
and opportunities afforded by a residence on the spot/' Pre« 
face, p. 1 1. 

1 have stated the foreign causes of the neglect of Bath 
waters in the cure of disease to be le writings and opinions of 
physicians and other practitioners, chiefly resident in the metro- 
polis ; and having noticed the work of Dr. Saunders, 

it remains for me to observe that his opinions have been adopted 
by some physicians, though, I believe, not by many. As to 
the other practitioners, it will be observed that 1 have not 
styled them medical, and this may at first excite surprise ; for 
few persons would suppose that the writings and opinions of 
the surgical part of the profession, could affect a circumstance 
so entirely out of their province. Yet such is actually the 
case. 1 do not mean to say ’that any of them have composed 
treatises upon the internal use of the Bath waters, or that they 
have promulgated opinions which have had a direct tendency to 
injure their reputation with the public. This has, however, been 
done, indirectly, by one of this class of practitioners; who 
scorning the limits of a laudatory but arduous contention with his 
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competitors for siixgical pre-eminence, has stepped forward as the 
rival of the whole college of physicians, and put forth a work 
upon constitutional diseases, of so comprehensive a nature, 
and such confident pretensions, as to attract more than ordinary 
notice. According to the new light which has thus broke in 
upon us, the endless variety of diseases, with all their compli- 
cated phenomena, are resolved into merely sympathetic affec- 
tions, connected with a derange^ state of the organs of diges- 
tion, which a few doses of blue-pill, with or without other 
gentle purgative medicines, will speedily ^|noye. The simpli- 
city of this doctrine has secured its read^ a%>ption by the au- 
thor’s pupils, it having been propounded by him in his lectures 
for many years past to a consisting chiefly 

of young men from the country, wto, having every thing to 
learn in six months, arc pleased to find so easy a road to medi- 
cal practice and medical fame marked out for them by their 
learned U.acher. Accordingly, imbued with principles thus 
dexterously ac piired, they have entered upon the practice of 
thcii profchSiOu, -ad introduced the whole of his notions about 
tli ' dlgc-. 1' v; org tns, together with his concise method of curing 
disease, into every nart of the kingdom Many proselytes, 
likewise, have been made by the book, amongst those persons 
who could not ha;', an cpporlimity of hearing the lectures 
upon this discovery Tiuough ihc numbers, then, who have 
cither drank at die Ton n tab '-head of Mf.dicai SoitGERY, (for 

* bi g* iicral, 1 h^'iievc*, they h<ivc hu’eliciily adhered to it, but in this 
place amu.istrou^ cxiriisioii of it has been made, by one indivldnat, to a 
part more properly termed dejectire than digestive; and, with so much 
success tliat a p:reat many of our fashiouable visiters, who might have 
drauk the Bath waters, and in all probability received a cure from them, 
fiave been luJm cd to submit, not merely to repeated deglutitions of bluc- 
pill, blit likewi.>>e, horresco rejercns4 to tW? most disgusting and dangerous 
treatment of a mechanical kind. In some instances, too, this has been 
accompanied with an appearance of satisfaction, not unlike that of' the 
courtiers of Ixiuis XIV., who, by a strange perversion of sentiment .smd 
loyalty, were ifipt only proud to. tUe favourites of the Qran^d Mo* 
narque, but of being likewise counted martyrs to the same disease with 
which that perso.iago known lo have been afflicted. 

VoL. XTIK O . . 
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this is the name of the new school,) or who have partaken 
of its streams in the work alluded to, the practice there re- 
commended is now a very prevailing one throughout great part 
of the British Isles. 

A doctrine so simple and attractive, and a practice so conve- 
nient in respect to time and place, cannot fail to prevent invalids 
from resorting to mineral springs of a tonic nature, and must 
therefore be enumerated amongst the causes of their present neg- 
lect in the treatment of diseases. But there is a fashion j^in all 
these matters, and though the dominion of blue-pill, is so 
powerful and pervading now, it cannot be enduring. They 
who have seen the downfall of others, not less powerful in their 
day, perceive that it totters already, and smile at the folly of 
those who have successively imagined that a bottle of brandy, 
a phial of laudanum, a lancet, or a box of blue pills, is suffi- 
cient for the cure of the manifold diseases that afflict the 
human race. 

Lest your readers should suppose, from the circumstance of 
my being a resident physician in Bath, that I am attempting to 
write up the waters, by writing down blue-pill or any other re- 
medies, I beg to deprecate such a construction upon my endea- 
vours. My sole object is to restore its wonted character to a 
neglected remedy of great value, by shewing that, during the 
last twenty or thirty years, certain speculative views of dis- 
ease, without any thing save their speciousness to recommend 
them, have led to the indiscriminate adoption of plans of treat- 
ment, in which the Bath waters, even as auxiliaries, have been 
quite overlooked. I am as little disposed to think that the re- 
medy whose cause I am advocating will cure all diseases, as I 
am that blue-pill, or the lancet, possess such “ charmed ** vir- 
tue. But at some future time I may probably undertake to 
prove that it is capable, when judiciously administered, of ef- 
fecting much good, with infinitely less harm, than either of 
those much-boasted means. 

I would rather caution them against placing implicit belief in 
those persons who employ, in every disease, any single remedy, 
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or any particular mode of treatment, to the exclusion of all 
others, an error into which the more superficial professors of the 
healing art have at all times fallen. Accordingly, Gideon Har- 
vey, in his very severe satire upon those of the seventeenth 
century, has divided them into the following sects, according to 
their peculiar and exclusive modes of treating diseases. 1. 
Orari^o-ferreo-medici, who cured all their patients with 
preparations of iron. *2. Asinahii Doctores. The patients of 
these asinine doctors were indiscriminately ordered to drink 
asses* milk. 3. Jesuitjci Doctores, who were equally ad- 
dicted to Peruvian bark ; and he wittily adds, a capite ad caU 
cent defraudantes, 4. Aquarii-medici, whose patients were 
all sent to drink mineral waters. 5. Lanii Doctores, These 
had recourse to the lancet in every disease. 6. Stercorarii 
Doctores. These were quite as positive in maintaining that 
all diseases were to be expelled by means of purging medicines. 
After which classification he emphatically says, “ Hie autem 
ars medica ad instar monstri sex pedibus incedere videtur.** Had 
he, however, lived in these days, he must have given the beast 
another foot, to designate a sect of which he had no conception, 
namely, Hvdrargyri Doctores, who attack all diseases with 
one and the same mercurial weapon. Or he might rather have 
regarded it as a monster with only one foot, of a blue colour ; a 
true Gasteropode. 

A physician of great respectability, retired from practice, had 
the curiosity, during the last autumn, to look over a file of pre- 
scriptions in a chemist’s shop. He examined thirty, of which 
number twenty-eight consisted of blue pill I 

Can such things be. 

And overcome us like a summer’s cloud, 

Without unr special wonder ? 

T have the honour to be. Sir, &c. 

A Resident Physician is Bath. 


To W. T. Brandcy Esq. 
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Aut. III. An Account ofthc Periodical Literary Journals 
which were published in Great Britain and Ireland^ from 
the year 1681 to the commcncentent of the Monthly Re-^ 
view, in the year 1749. By Samuel Paekes, F.L.S , 
&c. 

The French “ Journal des Scavans,*' and the “ Republiqiie 
des Lettres,” printed at Amsterdam, are well known to the 
learned ; but at this day few persons are acquainted with the 
extent of the efforts made in Great Britain, in the latter part ot‘ 
the seventeenth, and the bej:^inning of the eighteenth, century, 
to communicate to the public, by moans of periodical works, 
interesting intelligence respecting the nature and design of the 
various publications which were then issuing from the Britisli 
press. And as so long a time has elapsed since the first 
journal was published in Great Britain, I conceive no apology 
can now be necessary, for laying before the English readoi 
a consecutive acc<»unt of such publications, from their com*- 
mencement to the middle of the last century and this 1 shall, 
attempt with as much ])rcvity as is consistent with the objeel I 
have in view, after having said a word or two respecting the 
foreign journals above meiilioned. 

The Journal uls Scavans,’* which commenf'cd in UUJo, 
was planned by M. Oc7iis Do Sallo, who was an cniinent 
Greek and Latin scholar, and an autbori/cd eeelesiastical conn 
seller in the parliament of Paris. According to Voltaire, liiis 
accomplished man was the inventor of literary journals, and 
although the “ Journal desScavans” was the first work of the 
kind, it very soon acquired so much reputation that it was cir- 
culated and read in every country of Europe. M. Dc Sallo, 
however, published only the three first journals, and these were 
printed under tlie name of Uerouvillc, which was that of his 
valet-dc-chambro. He then resigned the work to the Abbe 
Gallois, who, patronised by the great Colbert, continued tlie 
publication until the year 1674, when he was obliged to relin- 
quish it, in consequence of his having been chosen librarian to 
the French king, and professor of Greek in ilic royal college. 
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The Abbe Gallois was succeeded in the undertaking by Mens. 
De La Roque, who continued to conduct the work until the 
year 1683, when he was succeeded by Mons. Cousin, who was 
editor until the year 1702. After this period the plan of the 
journal was much improved, and then was published under a 
new foria, making from the first more than 350 volumes. The 
work was for some time discontinued, and has lately been re- 
vived at Paris, in quarto. 

The '‘Rbpublique des Lettres,*' which commenced in 
l()84, was planned and edited by the celebrated Peter Bayle. 
It was published monthly at Amsterdam, in small 24ino, under 
the title of “ Nouvellcs de la Republique des Lettres,” and 
formed two volumes a year. It was continued until the year 
1689 to the end of the eleventh volume, when Mr. Bayle, in 
consecjuence of illness, gave it up to his friends M. Bernard 
and IM. Dc la Roque, who continued jointly to superintend the 
publication until the year 1699. After an interval of nine years 
ihe work was ri'sumcd by M. Bernard, and continued by him 
until the year 1710. 


The only attempts (hat have been made to form a correct 
list of the British literary journals, that I know of, are by Mr. 
Dihdin, in his ‘‘ Bibliomania,’' page 20; and by Mr. John 
Nichols, in his Literary Anecdotes of (lie Eighteenth Cen- 
tury." In the former of these lists some of the most volumi- 
nous aiul important of the early journals are entirely omitted, 
and in that by Mr. Nichols, which he says he copied from 
Aspcrnii’s account of the kite Mr. Griffiths, there are many 
omissions, and some errors of considerable importance, especi- 
ally as to the date of the first English work that E^ppeared of 
the kind now under consideration. Thus, the “ Weekly Me- 
morials, or an account of books lately set forth, with other 
accounts relating to learning ; by authority, '' (the first number 
of which was published on the 19th January, 1 088-9.) Mr. 
Nichols says, is Ihc earliest specimen of an English review, 
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ivhereas the book which I have to quote below, Jwith a title som- 
what similar, professes to be an account of books for the years 
1681, 1682, and 1683; and this was known to Mr. Dibdin, 
who mentions it in his list, and says it was “ the earliest publi- 
cation in this country in the character of a review.” 

It is now many years since I first met with a few volumes of 
these early productions, which I found to be so interesting and 
instructive, that I have been endeavouring to complete my scries 
of them ever since. As books of reference I have found them 
extremely useful, and so much so, that I have no hesitation in 
saying that, as far as they can be procured, they ought to find 
a place in every good English library. 

The following is the most complete list that I have been able 
to make out of these early literary journals, all of which, with 
a few exceptions, are in my own possession. 

The titles of the respective works, which were published in 
the following order, are expressed thus : 

I.* 1681, ‘‘Weekly Memorials for the Ingeni- 
ous: or an account of books lately set forth, in several lan- 
guages, with some other curious novelties relating to arts and 
sciences.” Quarto, London, printed for Henry Faithorne and 
John Kersey, and sold at their shop, attlic Rose in Saint Paul’s 
Churchyard. 

The volume, which is dedicated to the Honourable Robert 
Boyle, contains fifty weekly numbers ; the first is dated Mon- 
day, January 16th, 168^, the last number bears the date of 
January 15th, 1683. From the preface I have made the fol- 
lowing extracts : “ I cannot doubt but this weekly paper will 
find a candid and cheerful acceptance amongst all ingenious 
persons, the design of it being to present them with a short view 
of the worthy labours daily set forth by the learned. The bare 
titles of books yearly printed in our common catalogues are 
somewhat dry things, scarce able to raise in men that gust and 

* It must be recollected that these numbers arc entirely arbitrary, being 
Inserted merely for the convenience of reference. 



Literary Journals. 


3U 

appetite to learning, which we may hope these brief accounts 
will give them. I shall not confine myself onely to authors of 
our own nation, but shall likewise give accounts of most books 
transmitted to us from all other parts, and shall transcribe 
from the Paris Journal des Scavans the curious novelties 
therein contained. Mr. Oldenburgh in his ‘ Philosophical 
Transactions, commonly gave us something from the French 
journals, Mr. Hooke, in the first of his two Philosophical Col- 
lections, having done the like. But by reason of Mr. Hooke's 
other considerable employs, these have been long intermitted, 
which has made me enter into thoughts of giving accounts 
from them. If the Royal Society shall think my endeavours in 
this kind any way subservient to their designs, it may animate 
my industry to perform things in the best manner 1 may, none 
being more devotedly their servant than myself.'' The editor 
of this work was the ingenious and indefatigable James Petiver, 
and 1 doubt not but he was the author of the preface which I 
extracted. But more of this great man hereafter. 

The volume is very neatly printed, and contains some good 
coppcr-plate engravings of subjects in natural history, with 
some other curious designs on the letter-press. The last paper 
but one in the volume is entitled, ‘‘ Historia Moschi ad Nor- 
man AcademioD Naturuc Curiosorum, Conscripta k Luca Schroc- 
kio, M.D., 1082, quarto," and it is embellished with a very 
neat coppcr-plate engraving of the musk animal, with two 
other descriptive drawings, one of the musk-bag, with the long 
fine hairs tliat surround it; the other, shewing the internal struc- 
ture and texture of the bag. 

I perceive, however, that ^ome of the most valuable articles 
in the volume arc English translations from the French “ Jour- 
nal des Scavans." 

II. 1687. The Universal Historical Bibliotiieque, 
or an account of most of the considerable books printed in 
all languages, in the month of January, 168f3, wherein a short 
description is given of the design and scope of almost every 
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.book, and of the quality of the author, if known.” London, 
quarto, printed for Geo. Wells, 1687. 

This important work was planned and published by the 
learned John Le Clerc, a native of Geneva, who early in life 
settled in London, but soon removed on account of his state of 
health to Amsterdam, where he published the greater part of 
his works, English as well as French. The first number of the 

Bibliotheque” for Jan. 1686, was printed in 1687, and it was 
continued by him, with the assistance of Mr. De la Crosse, to 
the end of the eleventh volume ; the subsequent volumes, to 
the nineteenth, were written solely by Lc Clcrc, and the last six 
volumes by his relative, the learned Mr. James Bernard. The 
whole work cons^ists of twenty-live volumes in quarto, and was 
completed at the close of the year 1G93. 

In 1688, Cave first published his “ Historia Litcraria,” in 
two volumes folio, wliich is a review of ec clesiastical writers, 
and is considered to be a work of great re search, but as it was 
not published periodically, it does not come within my plan. 

III. 1690. “ Censuka Celeerium Authokom;’' by 
Sir Thomas Pope Blount, hart., in one volume folio. The 
author of this work was a man of great erudition, and his book 
has always been much esteemed by the curious. In this review of 
the writings of a variety of eminent men of his own and former 
times, he reports their opinions in their own language, which 
renders the book of more value than it would otherwise have 
been. The ‘‘ Censura” was not published periodically, but 
appeared at first in the year 1690, in one volume, folio, and 
was printed in I.ondoii. It was reprinted at Geneva, in quarto, 
in 1694, and again in 1710 and 1718. This learned man pub- 
lished also a work in quarto, entitled, “ Remarks on Poetry,” 
London, 1694, which is a kind of Censura, confined to an exa- 
mination of the merits of the poets. Sir Thomas was also the 
author of a volume of essays on a variety of sulijccts, printed in 
octavo, in 1697. Resperting these essays, Mr. Chalmers says, 
that, “in point of learning, judgment, and freedom of thought, 
they aie no way inferior to those of the celebrated Montaigne.” 
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IV. 1691. “ The Athenian Mercury, resolving weekly 

all the most nice and curious questions proposed by the 
ingenious.’* Folio, London, printed for John Dunton, at 
the Raven, in the Poultry, 1691. In an advertisement the 
editor engaged to give an account of all new books, in a sup- 
plement to each volume. The work was published every 
Tuesday and Saturday, a single leaf at a time, closely printed 
on both sides *, price owe •penny. It commenced on the 17th 
March, 1691, and was regularly printed twice a week, until the 
8th February, 1696, forming nineteen very thin folio volumes 
of thirty numbers, or sixty pages each. It was then disconti- 
nued until the 14th of May, 1697, when the first sheet of the 
twentieth volume was published, but how much more was 
printed I have not been able to learn. A supplement to each 
volume was also published about once in every throe months. 
The title of one of these is thus expressed, The supplement 
to the third volume of the Athenian Gazette,” containing an 
account of the design and scope of the most considerable books 
newly printed in England, and in the foreign journals, and of 
the quality of the authors, if known. With impartial remarks 
upon their undertaking and performance. These supplements 
will be continued constantly, by several learned persons, and 
comprehend a brief idea of all valuable books published from 
time to time.” 

* Atthistimn, and for twenty years before and afterwards, it was no 
uncommon thin^ for books to be published at stated periods, and one leaf 
only at a iinio. Sir Jiogcr L’ Estrange published a folio work in this way, 
called the “ Obsei vator,” the first number of which appeared on 13th 
April, l()8l. The followint; arc* a few scarce volumes which came out 
in the same way, viz., the Observator,*’ published every Wednesday, 
at id. each, commenced April 1st, 170?, The “ Examiner,** every Thurs- 
day, in folio, commenced Aug. 3d, 1710. The “Whiff Examiner,** also 
every Thursday, commenced Sept. 14th, 1710. The Hermit,’* every 
Saturday, at 1</. each, commenced Aiiffust 4th, J711. These were all on 
literary subjects. Besides these, I have seen a large folio volume, en- 
titled, “ Mercator, or Commerce Retrieved,’* which came out every Tues- 

day and SaturdaVi in single leaves, price l^t/. each, the first number of 
which made its appearance on the 26'tli May 1713. 
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To the last number of the nineteenth volume, the following; 
advertisement was annexed : “ This is to give notice, that the 
proprietor thinks lit, whilst the coffee-houses have the votes 
every day, and six newspapers every week, to discontinue this 
weekly paper, (the 19th volume being now finisht,) and carry 
on the design in future in volumes ; and, in pursuance of this 
resolution, 30 numbers shall speedily be printed all together, 
to compleat the 20th volume, and after that an intire volume 
shall be publisht quarterly. This is further to give notice, that 
besides the quarterly publication, the first undertaker likewise 
designs to have it continued again in W eekly Pape as, as soon 
as ever the glut of news is a little over.’' 

The whole of this very curious work is comprised in about 
1500 pages, and is usually bound in two or three volumes in 
folio. My own copy extends to No. 10, of the 20th volume, 
printed June 14th, 1697. 

It seems that the Marquis of Halifax, Sir William Temple, 
and the learned Sir Thomas Pope Blount, very much patronised 
this work, and that Sir Win. Temple was a frequent contributor 
to it. We are told by John D union, that these volumes 
growing quite out of print, a choice collection from them, in three 
volumes, have lately been reprinte-xl and made public, under the 
title of the ‘ Athenian Oracle.* ” He adds, “ the copy of these 
three volumes I sold to Mr. Bell, in Cornhill, and it is thought 
he will get above a thousand pounds by it*." A pretty good 
sum in those days for the copyright of three octavo volumes. 

V. 1691. “ The History or Learning, or an abstract 
of several books lately published, as well abroad as at 
home." By one of the two authors of the Universal Histori- 
cal Bibliotheque.’' Quarto, London, printed for Abel Swalle 
and Timothy Childe, at the Unicorn, 1691. 

The first number of this work was dedicated to the Earl of 
Dorset and Middlesex, Lord Chamberlain of their Majesties 
houshold, and signed J. D. de La Crose. Then follows a pre- 

* SccDunton's « Life and Errors.” London, 1705, page 363. 
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face, from which I shall make a few extracts, to shew the nature 
and plan of the undertaking;. 

I design,’* says the editor, to publish an abridgment of 
all new books as they shall appear in the world; to which pur- 
pose 1 shall keep a correspondence abroad, in order to the be- 
ing furnished with every thing rare at the first. But in regard 
this design is of too large extent, that is, the abridging of every 
book that is published, especially in this age, where so many 
trifling impcrtincncies pass the press, I shall cliuse only such to 
insert in this work as may most deserve the perusal of the 
studious reader.” Having given a list of the kind of books 
that he did not intend to review, he adds, but I would not 
be thought, upon this pretence, to excuse myself from abstract- 
ing from ingenious treatises in anatomy, natural philosophy, and 
mathematicks, for though such abstracts may be unpleasant to 
such as understand them not, iJwy must bear with the evil, and 
remedy it by turning over the leaf, to a place that pleases them 
better.” In cases where a person may have made any dis- 
covery in natural philosophy, physick, mathematicks, critick, 
or the like, and would not give themselves the trouble of writ- 
ing a treatise upon it, if they please to communicate it to us, 
we shall give it a place in our journal, and preserve and publish 
it to the world, better by far than if it was printed by itself. 
Which advertisement, considering the present discontinuance 
of the ‘ Pliilosophical Transactions,’ will not, we hope, seem 
impertinent to the learned world.” 

I suspect, however, that only a few numbers of this work 
were published, because in the month of August, in the same 
year, we find Mr. Do la Crosc had formed a connexion with 
other booksellers, and began a similar work under a different 
title, as follows : 

VI. 1691. ‘‘ The Works of the Learned, or an 

historical account and impartial judgment of books newly 
printed, both foreign and domestick, to be published monthly.” 
By J. De la Grose, a late author of the “ Universal Historical 
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Bibliothequc. Quarto, London, printed for Thomas Bennet, at 
the Half Moon, St. Paul’s Churchyard. 

The first number of this work made its appearance in August, 
1691, with a Latin dedication to Henry Compton, Lord Bishop 
of London. A singular address to the reader is also prefixed, 
in which, among other things, he says, “ If you judge of this 
by the ‘ History of Learning,’ printed with my name, you will 
have perhaps a mean opinion of it ; but I was unluckily ingaged 
with a bookseller who thought himself wiser than I, and would 
overrule in every thing. As to this, things are now changed, 
and you may be sure, (provided God preserves us in health,) 
that during a year, the first Monday in every month, you shall 
have a small book like this, and better I hope, if learned men 
approve of my endeavours, and vouchsafe to send me their 
observations, and direct them to the bookseller. If some 
authors ask by what right I take upon me to pass a judgment 
over their books, I answer, by the same right as they have 
published them. Every one may take the same liberty with 
me : if they give me wholsom advice they shall be thanked for 
it, and I ’ll mend the faults as well as possible Otherwise I 
don’t love wrangling, and have not much time to lose ; and 
though scribblers should write every day against me, I shall not 
trouble the world with a word of answer. . 1 have now to say 
to those that shall have the civility to send me their books, 
that I shall keep a note of the time wherein I have received 
them, and put them in my journal according to the date of their 
reception. But that they may not lose their time and their 
bookSf they must remember that this is an account of the Works 
OF TUB Learned.” 

The first volume of this undertaking, which commenced in 
August 1691, was completed in April 1692, and was com- 
prised in 418 quarto pages, containing a great deal of very cu- 
rious matter, closely printed, with marginal notes. The last 
number of the volume, however, contains the following adver- 
tisement from the bookseller. “ A monthly Journal,” says he, 

returning too quick, to have it always filled with considerable 
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books, from tins time J sliall print the works of the learned only 
four or five times in the year, and none but books of note shall 
make any part of it.” The work witli this title, by Mons. de 
la Carose, is therefore complete in one volume of 398 pages, 
to which are appended two good indexes, one of the titles of 
the books reviewed, the other a tal)le of the several matters 
contained in the volume. 

VIT. 1692. The Young Student’s Library, contain- 
ing Extracts and Abridgments of the most valuable Books 
printed in England, and in the foreign journals, from the year 
1665 to this time : to which is added, a New Essay upon all 
sorts of Learning, wherein the use of the sciences is distinctly 
treated on.” By the Athenian Society. Folio, London, 
printed for John Diinton, at the Raven in the Poultry, 1692. 
This volume, which has a very fantastical copperplate engrav- 
ing in folio, representing the Athenian Society, contains a very 
elaborate review of the following publications, among others of 
lesser note. The works of Dr. Lightfoot, of Bishop Usher, and 
of Dr. Barrow : the IjCtters of Grnlius, Sir John Chardin’s 
Travels in Persia, the works of Boyle, Locke’s Essay on the 
Human Understanding, &c. &c., with ain]de extracts from 
each. It also contains observations on the Philosophical 
Transacrioiis, and copious extracts from the foreign philosoplii- 
cal journals. 

I’hc Young Sianlcnt s IJbraiy docs not appear to have been 
published in jiarts, but as it consists entirely of a review of the 
most valuable books printed at that time, and as it laid the 
foundation for the following periodical work, it was thought to 
deserve a place in this list. 

VIll. 1692. “The Complete. Library ; or, News for 
the Ingenious. Containing several original pieces; an histori- 
cal account of the choicest books newly printed in England, 
and in the foreign journals ; as also the state of learning in the 
world.” To be published monthly By a Lundou Divine, &i:. 
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Quarto, London, printed for John D unton, at the Raven in the 
Poultry. 1692. 

This work was advertised as a continuation of the “ Young 
Student's Library," and was published by the same bookseller, 
monthly. The number for December 1693 closes the second 
volume. Four numbers of a third volume were also published, 
and then appeared the following advertisement. Many gentle- 
men that were wont constantly to take in the Complete Library , 
being gone into the country, it is designed that the Complete 
Library for Jimc, July ^ August, September, October, No- 

vember, and December, shall be published all together at the 
end of the year, which shall contain all the valuable books 
published from time to time, and also the state of learning for 
every month, w’hich will complele this third volume." These 
numbers, I suspect, were, however, not published, as the fol- 
lowing statement appeared in the Athenian Mercury for De- 
cember 1, 1694. ** There is now published weekly Miscella- 

I9EOUS Letters, giving an account of the works of the learned; 
upon which account the author of the Complete Library has 
wholly discontinued his monthly journal." My copy of the Com- 
plete Library goes no farther than April 1694, and I believe no 
more numbers were printed. The two first volumes of this va- 
luable work are said to be written by a “ London divine," but 
the title-page of the third volume purports to be by R. W., M.A. 
I have reason to think that this early journal is now very rarely 
to be met with ; I never saw any except my own copy ; and it 
is evident that Mr. Dibdin had not seen it, or it would have 
been enumerated in his List of Early Reviews. John Dunton, 
in his book entitled “ The Life apd Errors of John Dunton, late 
Citizen of London," gives the following account of the work. — 
“ A third project of mine," says he, “ for the promotion of 
learning, was a monthly journal of books printed in London, 
and beyond sea, called the * Complete Library.’ This design 
was carried on about ten months, when Monsieur La Crose inter- 
fered with me in a monthly journal, entitled, ^ The works of the 
Learned,’ upon which 1 dropped my own design, and joined 
with La Grose’s bookseller in publishing his work.” 
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It would swell this paper too much to give a list of the seve- 
ral books which are reviewed in this monthly publication ; but 
it may be said that each number contains the account of one or 
more valuable works, which it is not likely will be found to 
be reviewed in any other journal. It also contains some bio- 
graphical notices, the first of which is an account of the life 
of the Reverend Thomas Brande, by Dr. Samuel Annesley ; 
and each number closes with a chapter entitled “ News of 
Learning,” containing literary intelligence from various parts of 
Europe. 

Each number has a neat title-page, with a curious wood cut 
upon it, represejitiiig a full-length portrait of the editor (a Lon- 
don divine) in a garden, with a bee-hive, and the bees regaling 
themselves with the flowers. On the top of the print is the 
motto “ Sic 710S non nobis melli/icamus apes/* and beneath it this 
couplet, 

All plants yield honey, as you see. 

To the industrious, chymic bee. 

In a corner of the same print is seen a student writing in a 
library, with this motto over his desk, “ Omnia in libris.** 

In the third volume this print is omitted, in consequence of 
the London divine having given up the editorship, and a print 
of a large Raven, copied from John Dunton’s sign in the 
Poultry, is substituted. 

IX. 1692. “ The Gentleman’s Journal; or, the 

Monthly Miscellany, consisting of (literary) news, history, phi- 
losophy, poetry, music, translations, ^c., to be continued 
monthly.” London, printed, and are'to be sold by Richard Bald- 
win, near the Oxford Arms in Warwick-lane. This work is in 
small quarto, and was regularly printed monthly, until three 
volumes were completed, one volume in each year. The first 
number bears the date of January 169J. The editor was Peter 
Motteaux. I conceive this book must now be very rare, for 
it is evident that Chalmers did not know it, or he would have 
mentioned it in his “ Life of Motteaux.” The title-pages of the 
latter numbers have a neat wood-cut of a bunch of fiowerS) with 
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this motto, “ Epluribus unwn.'* This work has more the cha- 
racter of a magazine than a literary journal, but as it contains 
a monthly account of “ news of learning,” which includes a 
list of new books, and of works then in the press, it seemed to 
deserve a place in this co&ection 

X. 1693. “ Memoirs ' FOR the Ingenious, contain- 

ing several curious observations in philosophy, mathematics, 
physick, history, philology, and other arts and sciences. 
In miscellaneous* Letters, by J. De la Crose, EccI. Aiigl. 
Presb. To be continued monthly.” This work is in small 
quarto, and the first number was published in January, 1693. 
London, printed for H. Rhodes, at the Star in Fleet-street, 
s^nd for J. Harris, at the Harrow in the Poultry, 1693. 

The volume consists of letters to eminent men on literary 
subjects, with opinions of books ; but the observations appear 
to have been chiefly confined to the sciences referred to in the 
title-page, as copied above. The sixth number closes with the 
following advertisement. At last I have received something. A 
very curious paper that was left for me at the Latin Coffee-house. 
It is a prophetical brass cut of the New Jerusalem ; and not 
knowing what to do with it, nor how to shew my gratitude to- 
wards the prcsoiitor, 1 have clap! it on the door of iny clo- 
set, an honour which no almanac ever had. I could wish the 
ingenious would present the world, by my means, with some- 
thing more suitable to the design of these Memoirs ; and I am 
informed they would, were I in a lit stale to reward them ; I 
am soxf^ 1 am not in such a condition, for their sake and for 
mine. Those who shall be so gcucrous as to send me any 
paper, are desired to direct them to my lodgings in Playhouse- 
yard, Blackfriars. And I promise them to let ’em appear 

• There was a work entitled The Gentlemen’s Journal,” pub- 
lished ill the following year> by Randal Taylor, the lirst number of which 
came out on the Sad July, 1693 ; but this must not be included in our list, 
as it was not a literary journal, but a work of a very different character ; 
it being merely a peri uUn al descriptive aecomit of all the furtiiied cities 
and towii^ m r.vnopi*. 
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abroad, in the best form that I possibly can ; which is all that 
I can do at present.” 

XI. 1694. “ Memoirs for the Inoenious ; or, the 

Universal Mercury *. By severi^ hands.*' This work com- 
menced in January 1694, and was published monthly by Ran- 
dal Taylor, near Stationers*-hall. In the preface the editors 
say, “ We have put the word Universal in our title, because we 
have chosen the universe for our subject, with all that it con- 
tains. We don’t intend to trouble the world with our own par- 
ticular notions, but fairly to exhibit the sentiments of the 
learned, upon whatever is curious in all sorts of learning, if it 
be not contrary to religion, good manners, or the government. 
For arts and sciences, we desire to inquire into their rise and 
progress, decay or improvement, and the history of their in- 
ventors. To conclude, the reader may have in this monthly 
essay a compendious view of universal learning, and at a very 
small expense either of money, time, or pains, reap the fruits of 
the studies of the most learned in all faculties ; so that he may 
be able to discourse rationally upon any subject, by reading a 
little once a month, in a book so small that it will be no bur- 
then, and so very cheap, that the expense is next to nothing.” 

XTI. 1G94. “ Miscellaneous Letters, giving an 

account of the Works of the Learned both at home and 
abroad.” To be published weekly, price 3d. each, quarto, for 
William Lindsey, at the Angel, in Chancery-lane. The first 
number of this work appeared on the 17th October, 1694. 
When the editors had printed ten weekly numbers, which 

^ To prevent mistake, it may be proper to remark, that a work, with 
a title somewhat similar, appeared in 171)8, viz., ‘‘ The British Apollo; 
or, Curious Amusements for the Ingenious. By a Society of Gentlemen.’* 
This hook was published, two leaves at a time, every Friday. The Rrtt 
number appeared on the 13th February, 1708, and the last, March 86th, 
1718. The whole makes three volumes in folio. It was not a review of 
books, hut was designed for answering curious questions in science and 
literature. 

VoL. XIII. 
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finished the year 1694, the work was continued in monthly 
numbers. The first volume consists of 578 pages, besides a 
copious index. The three first numbers of Vol. II for the 
year 1696, occupy 96 pages, but as I have no more of the 
work, I cannot tell how much farther it extended. The title 
seems to have been chosen merely to distinguish it from other 
journals, for no part of it is in the form of letters, but die 
whole has the appearance of a modern review, except that they 
are usually in octavo, and this is printed in small quarto. 
The design pf the publication is thus given in the Preface : 
“ VVe don’t intend a translation or collection of foreign journals, 
but to peruse both them and the authors themselves, that wc 
may be able to justify what we advance concerning them ; 
though at the same time, we would not be understood as if we 
had a design to play the Critick. Our method shall be to keep 
a medium betwixt a meer catalogue and a real abridgment ; 
abridgments having a natural tendency to destroy good books ; 
so that the reader is to expect an idea of all valuable books, 
printed either here, or beyond sea, by which he may understand 
the designs of the authors, the reasons of their undertakings, 
and the manner of their performance, with an account of their 
principal subjects.” 

XIII. 1694. “ The History of Learning, giving a suc- 
cinct account and narrative of the choicest New Books, with a 
translation of what is most curious and remarkable in foreign 
journals. Designed to be published frequently.” This work 
was printed in small quarto, and the first number appeared in 
May, 1694, The editors of this work profess in their Preface, 
to give “ A Translation of tlie Naratives of the Choicest New 
Books in Europe, as they are epitomized in the Foreign Journals ; 

. and thus to afford a general and succinct view of the Learning 
and Studies of the most refined writers.” Having only one 
number of this work, which commences with an Account of 
the Life of Descartes, I cannpt tell to what length it was 
extended. 
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XIV. 1699. “ Tin? History of the Works of the 

Learned, or an impartial account of Books, lately printed in 
all parts of Europe, with a particular relation of the state of 
Learning- in each country. Done by several hands." London, 
printed for H. Rhodes, at the Star, near Fleet Bridge, jrc., 
1699 — 1710. This work is usually seen in 8 thick quarto 
volumes, but I have a copy in 12 volumes, containing 760 
closely printed pages in each volume, and 1 understand that the 
copy in the British Museum consists of 1 2 volumes. 

The first volume is introduced by a sensible preface, giving 
an ample account of the plan on which the work would be 
conducted, and some of the volumes have wood-cuts of appa- 
ratus, on the letter-press. 

Among the editors of this very valuable work may be men- 
tioned Mr. Ridpath, of whom John Dunton says, “ he is a 
considerable scholar, and was first designed for the ministry, 
but by some unfortunate accident or other, the fate of an author 
came upon him. He was very fortunate in engaging in the * His- 
tory of the Works of the Learned/ which was originally my own 
thought, and I published the first book of the kind under the 
title of the Athenian Supplement ^ and the next under that of 
the Complete Library, It was diis ingenious gentleman (Mr. 
Ridpath), that invented the Polygraphy or writing engine, by 
which one may with great facility, write two, four, six, or more 
copies of any one thing upon so many different sheets of paper, 
at once. This engine being moved by the foot, while the hand 
guides the pens, it keeps the whole body in warmth and exer- 
cise, which prevents many of the usual inconveniences of a 
sedentary life, besides the •time which the engine saves in 
dispatch*." 

Since the above was written, a friend of mine has accidentally 
met with a thirteenth volume of the “ History of the Works of 
the Learned" for the year 1711, in quarto, printed like the fore- 
going, and published by the same bookseller. From an inspection 
however, of tjiis volume, it appears that the publication of the 

* Diinton’s Life, page 
E2 
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Vork was suspended at the end of the 12th volume, as this 
contains only eight parts instead of twelve as heretofore ; the 
first six months of the year being comprised in two numbers 
instead of six as formerly ; and, on the back of the general 
title page of the volume we read an Advertisement, of which 
the following is a copy : 

The Booksellers who are the Proprietors of this Work 
thought fit for some considerations, to suspend the publication 
of it for the last six months, but have now agreed to resume it; 
and that there may be no chasm in this History of the 
Works of the Learned, all material books that were pub- 
lished at home or abroad, during Januarjj, February^ and 
Marchy 1711, will be accounted for in one 12f7. book; and 
those for Aprily May^ and June, in another ; after which, the 
Work is to be continued monthly, as before.*’ 

I have ascertained that one other number, said to be for 
January, February, and March, 1712, and purporting to be the 
commencement of a 14th volume, was published, but whether 
it was further continued or not, I have no means of knowing. 

XV. 1703. ** Bibliotheque Choise'e.” In this year 
Daniel Le Clerc began to publish this work, as a supplement 
to the “ Universal Bibliotheque,” which lie had formerly 
edited in conjunction with Mr. De La Grose. This work was 
continued by Lc Clerc to the year 1714, and consists of 28 
volumes 12mo. It was immediately followed by his Bihlio- 
iheque Ancienne et Modernc, which extended to the end of 
the year 1728, in 29 volumes. “ These little volumes,” says 
Mr. Chalmers, “ contain a great mass of valuable materials, of 
critical disquisitions and bibliographical notices and memoirs, 
and well deserve a place iij the library of every literary man.” 
Tlie public are indebted to them for the documents from which 
Dr. Jortin principally composed his Life of Erasmus.” 

It may here be proper to state, that in the year 1704, John 
.Dunton commenced a periodical work entitled the Post 
Angel,” which he says he carried on for 18 months, but whether 
this was strictly a literary journal or not, I cannot tell, as I 
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have not been able to meet -with it. Nor have 1 been able ta 
see another work of this kind, entitled Bihliotheca Curiosa, 
which was published in 1709. 

XVI. 1707. Memoirs for the Curious.” This 
work was published monthly in sixpenny quarto numbers 
throughout the years 1707 and 1708, arid when these two 
years were completed, a general title was given, of which the 
following is an exact copy : 

“ A compleat volume of the Memoirs for the Curious, from 
January 1707 to December 1708, containing an abstract of the 
most valuable things that have been published both at home 
and abroad, In relation to Arts and Sciences. With the lives 
of the most eminent men deceased within that time, Prince" 
Lewis of Baden, Duke of Devonshire, Lord Cutts, Lord Bel- 
haven, Dr. Sherlock, Dr. Drake, Dr. Brown, Mr. White, ^c.; 
Monsieur Bayle, Monsieur Du Hamel, secretary to the French 
Academy of Sciences. The whole interspersed with several 
discourses on trade, botany, mathematicks, By several hands. 
London, sold by J. Morphew, near Stationers *-Hall, 1710.” 

The first volume which contains 404 pages, closes with a 
general index, and the following advertisement : 

** Though we have made several promises to amend the 
errata that have been committed in this first volume, yet we 
have not been able, by want of time in the person appointed 
to correct the press. Once more promising, we hope to con- 
vince the world at last that they shall not find any such errors 
for the time to come ; and, in consideration of which, (it being 
the only atonement the proprietors can make for past mistakes), 
any gentleman may have this first volume, sold for 6d. each, 
being twelve in number, for 5s. stitched, or bound at 6s. 6d.y 
which would otherwise have beert 7s. 6d. In answer to our 
not punctually keeping time, we reply; that there being so 
many gentlemen voluntarily concerned, out of a generous com- 
municative faculty, and not for lucre or livelihood, we were 
obliged to slay their time ; but as they intend, so we promise 
on their words, to amend that too.” 
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The second volume which extends only to 382 pages, closes 
with the number for December, 1708. 

This work was either edited by James Petiver, the eminent 
writer on botany and other subjects of natural history before- 
mentioned, or he was a great contributor thereto. It is now, 

I believe, scarce ; I know of no copy except the one from 
which I have transcribed the above, and that is in the library 
of the late Sir Joseph Banks. A third volume was advertised 
to be published, but I cannot tell whether it was ever printed 
or not. 

It would be culpable if I were not to say something of the 
extraordinary editor of this work. The following, however, 
must suffice. 

James Petiver who was originally an obscure apothecary in 
Aldersgate-street, became so eminent by his industry in botani- 
cal pursuits, as to be the early and chosen friend of Sir Hans 
Sloane, who was one of the pall-bearers at his funeral. A 
newly discovered plant was also named after him, and 1 find, 
on consulting Dr. Thomson’s history of the Royal Society, that 
he was elected a fellow thereof, under the designation of apo* 
thecary to the Charter-House, on the 27th November, 1695. 
This great naturalist was in the habit of engaging captains and 
surgeons of ships to bring home specimens for him, and he 
directed their choice and enabled them to judge in some measure 
of proper objects, by distributing preVirccl directions among 
them, with folio books of waste paper, to contain the specimens 
they might collect for him. Mr. Millan the bookseller, who 
about the year 1760 came into possession of the remaining 
copies of his works in folio, used to bind up one of these 
original instructions, printed upon coarse paper, with each set. 
It runs thus : “ James Petiver his Book, for a collection of 
whatever treeSf shrubs, herbs, grasses, rushes, ferns, mosses, sea 
or river^weeds, &c., you shall find.” Then follow “ Directions 
for the gathering of Plants,” which are very circumstantial and 
curious, and each is signed with his name. By these means 
he collected so valuable a museum that Sir Hans Sloane a little 
time before his death oilered him four thousand pounds for it, 
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and afterwards purchased it ; and the collecticni now makes a 
part of the British Museum. Tlie plant which was named after 
our author was the Petiveria, of the class and order of Heptandria 
Monogynia. It being then a newly-discovered plant, the ge- 
nus was dedicated, by Plumicr, with many compliments, to 
Mr. Petiver. See Pulfney^s Historical Sketches of the Progress 
o/Botavyj Vol. II, 31-43; Sir James Edward Smith's Corm- 
pondence of LinrueuSy &c. Vol. II, 161, <S*c. 

XVII. 1709. Censura Temporum.” The Good or 
111 Tendencies of Books, Sermons, Pamphlets, c5rc., impartially 
considered, in a Dialogue between Eubulus and Sophronius,*' 
Printed for IL Clements, at the Half Moon, in St. Paul’s 
Church- Vard, Vol. I, for the year 1708. “ This work was pub- 

lished monthly in small quarto, 32 pages in each number, and 
the first volume containing 384 pages concludes with December, 
1708. A preface to the first volume was given with the last 
number, which concludes thus : “ If any of my readers shall 
at any time have committed to paper any notes or remarks 
upon new books, or old ones reprinted, whi^h they are willing 
the publick should have the benefit of, they would be pleased to 
transmit them to the bookseller for the author of these papers, 
who will take care to have them printed, and annext as an 
xTppcndix to the dialogues, with or without mention of their 
names as they shall direct, and be ready to return his thanks." 

In the last page of the volume is an intimation that the 
work would be resumed with the new year, but how long the 
publication was continued I have not been able to learn. 

About this time, viz. in }707 and 1708, a book containing 
much interesting matter was published, entitled the “ Piiosnix, 
or a revival of Scarce and valuable Pieces, no where to be 
found but in the Closets of the Curious." In two volumes 
octavo ; but, as this work was not printed periodically, it does 
not properly belong to our class. 

XVIII. 1710. “ Memoirs of Literature, containing a 

large Account of many valuable Bookt*, Letters, and Disserta- 
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tloQj» upon several subjects^ Miscellaneous Observations, jrc.'' 
In eight volumes. The second edition, revised and corrected. 
Octavo, London, 1722. In March 1710, Michael De la Roche 
b^gana work entitled MnMOias of Literature,” and he 
continued it in four volumes, to September 1714. The first 
of these was in fdioi the three others in quarto. Neither of 
these are now often seen ; but the work was reprinted in the 
year 1722, in 8 vols. octavo, and this is the book which is 
generally found in the libraries of the curious. In the preface 
to this impression^ the editor writes thus : 

** The first edition of these papers being very scarce, I have 
reprinted it with several improvements. This new edition 
consists only of three hundred and fifty copies ; so that this 
work will always be uncommon.” A copious table of the con- 
tents is prefixed to each volume, and a large index to the 
whole closes the eightli volume. This work is so full’of enter- 
tainment and instruction, that I have always considered it to 
be one of the most valuable of our literary journals. The 
variety of interesting matter is so great, that it would be very 
difficult to satisfy oneself in making extracts. 1 am, iio\. ever, 
desirous of observing, that these volumes contain a more full 
and circumstantial account of the character and death of 
Nicholas Axlthoine, who was strangled and burnt in 1632^ for 
having left the Christian religion and embraced Judaism, than 
can be found elsewhere. This work also contains a more par- 
ticular account than 1 have ever seen, of the writings of the 
learned Michael Servetus, who discovered the circulation of 
the blood *, and who was burnt alive at Geneva, in the 3 ^ear 1553, 
by the intrigues of Calvin, for the opposition which he had 
given to the prevailing religious doctrines of the times. As 
the works of this great man are now extremely scarce, in con- 
sequence of the copies having been collected and burnt by 
authority at Vienna and Frankfort, the facts which Michael 

*Dr. Wotton tells us that Servetus aniiouiiced this discovery in a work 
entitled Chriitianumi RtstUuth^ which was first printed in the 

very year in which the author was burnt- See Wotton’s Reflections on 
’ Ancient and Moderu Learning) 1705, page eis. 
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De La Roche has preserved, render these volumes highly 
valuable. 


XIX. 1717. Bibliotkeque Akc»loise, ou Histoire 
Literaire de la Grande Bretagne, pat M. D. L. R.— Amsterdam, 
1717 — 17 19,” in small 24mo., (M.D. L.R. meaning Michael 
De La Roche.) This work was printed in Holland, and is com- 
plete in fifteen volumes. The editor printed two half-volumes 
a-year ; the first volume was published at Amsterdam in 1717, 
in the French language, and consists of 544 pages, besides two 
Tables of Contents. The fifth and last volume by La Roche, 
was printed in 1719. At this time his Dutch publisher aban- 
doned him, and chose a new editor of the name of Armand de 
la Chapelle, who edited ten volumes more, and of whom 
nothing appears to be known. In consequence of this, Michael 
de la Roche was under the necessity of publishing his labours 
under a new title. From this time, therefore, he gave his 
papers to the world under the title of “ Memoires Literaires 
de la Giand Bretagne. ’’ The new bookseller whom La Chapelle 
en'i|'luyo(l. afterwards commenced another similar work which 
ho published under the title of Bibliotheque Britaiinique,’* in 
25 vols, 12mo. from the year 1733—1747. 

XX. 1720. Memoires Literaires de la Gravde 
Bretagne, par Michael de la Roche, Auteur des cinque pre- 
miers tomes de la Bibliotheque Angloise.” 24mo. 

Mons. de la Roche continued to publish this small work 
under the above title for five years, making sixteen parts in the 
whole, which he calls volumes. These are, however, usually 
bound two volumes together, like the Bibliotheque Angloise ; 
two of these volumes, or four parts, making a year together. 
The whole is neatly and uniformly printed, and for the conve- 
nience of their being bound two volumes in one, the two vo- 
lumes are paged, one after the other, in one regular, series of 
progressive numbers. That this w^ork is complete in 16 volumes 
is evident from the last volume being marked, Pin du XVI,^ 
tt dernier Volume** . 
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I have understood that the Bibliotheque Angloise, (No. XIX.) 
was published by Mons. De la Roche as a continuation of the 
Memoirs of Literature which had been published by him some 
years before, and that this, together with the Memoires Lite- 
raires de la Grande Bretagne^ supply^ the deficiency which 
there would otherwise have been between the “ Old and New 
Memoirs,” the latter of which (see N°. XXII.), were begun on 
the author’s return to this country. 

[To be continued.] 


Aut. IV. On tile Economy/ of Fuel, as connected with ilw 

Improved Methods of heating Sleam^hoilersy and burning 
Smoke, invented by Messrs. Parkes, of Warwick. 

The experiments on the evaporation of water, given in the 
annexed table, were performed at three distinct establishments 
to determine, to the satisfaction of the proprietors, the value of 
the method of firing steam-boilers and consuming smoke, 
introduced by John Parkes and Sons, of Warwick. 

To satisfy the man of science as well as the practical engi- 
neer, that their method possesses real advantages over that 
in common use, it was necessary that ii trial should be resorted 
to, capable of demonstrating the facts with the fewest possible 
chances of error. This proof has accordingly been obtained 
with several kinds of fuel, and at boilers of various dimensions, 
the same test being employed in each instance, viz.^ the com- 
parison of the fuel burnt, with the quantity of water converted 
into vapour. Such a mode of decision was clearly preferable 
to that of merely comparing the quantity of coal employed to 
work a steam-engine, when fired on the old and new plans ; 
since the variation of the weather, with other changes inciden- 
tal to the engine itself, and to its load, might defeat all attempts 
at accuracy. 

The experiments exhibited in the Table, besides establishing 
the economy of the system, point out several facts worthy of 
attention. 



69 


Eeonomj/ of Fuel. 

'I'he boiler employed at Messrs. Horrocks’s and Co. is very 
nearly of the same content, and has nearly the same surface of 
water and flue, as the one used at Messrs. Thomson and Co’s., 
though of different dimensions as to length and width. It 
will, however, be perceived that the number of cubic feet of 
water, evaporated in a given time from the former, exceeded 
the number raised from the latter in tlie proportion nearly of 
two to one. This excess in the power of producing steam, 
was derived from two causes ; the superiority of the draught 
of the chimney, and the greater width of the boiler, which 
permitted a much larger quantity of fuel to be brought into 
action, and presented a corresponding increase of surface to 
receive the radiant heat of the fire. It will be likewise seen 
by comparing experiments, Numbers 9 and 10, that the greatest 
performance in point of time occurred, without any material 
reduction in the effect derived from each pound of coal. 

To printing, dyeing, and bleaching works, which require 
irregular and sudden supplies of steam, a chimney so lofty 
and capacious as to make the boilers answer the demand upon 
them with certainty and ease, should be an object of the first 
importance, since a deficiency of steam is a source on some 
occasions, not only of delay, but of real injury to the operations 
there carried on. The utility and economy of such a structure 
are forcibly illustrated by these experiments; and they also 
shew that the proportions of the boiler are not unworthy of 
attention. 

The experiment, N®. 6, at Primrose, was made to deter- 
mine on what circumstances the saving produced by John Parkes 
and Sons’ method depends. By comparing experiment N°. 6 
with N®. 7, it will appear that the economy of the plan arises, 
chiefly, from the perfect combustion of those portions of car- 
bonaceous and gaseous matter, which commonly escape in an 
iinconsumed and unprofitable state. It is to be observed, 
that the results of these experiments do not exhibit the rela- 
tive strength of the different kinds of coal, but simply the 
comparative effect of the old and of the new methods of Ubiiig 
the same kind of coal under the same boilers. 



60 


'Economy of Fuel. 

The experiments arc stated in two modes^ so far as respects 
the temperature of the water with which the boilers were sup- 
plied ; the first expresses the real temperature at the time of 
making the experiment; the second exhibits the proportion 
of coal required to evaporate the water, supposing the latter 
to have entered the boiler at 212^. These latter columns 
are given, in order that the results of the several experiments 
might appear upon equal terms, which would not have been 
the case, unless: the water which entered the boiler in the 

I 

different experiments, was reduced to an uniform temperature. 
This temperature 1 have fixed at 212^, because it is at that 
degree of heat that water begins to be converted into elastic 
steam equal to the pressure of the atmosphere. In order to 
separate the quantity of coal burnt in heating the water to 
212® from that actually spent in evaporating it ^ have 
assumed Afr. Watt*s figures for the latent ’ eat of steam. 

In the' eight first columns of the Table, the facts and infer- 
ences from each experiment are stated. In the three last the 
results are given as deduced from the theory, that a just com- 
parison may be made between the several experiments. This 
comparison appears in the last column. An r .ample (a) is 
also given of the operation by which I obtain the figures in the 
three last columns, which are therefore suuject to verification, 
should the method employed be found objectionable. 

Mdnehester^ Feb. 26 , 1822 . Josiah Paukes. 
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Art, V. Oh&ei'vations and Experiments upon the Chemical 

Compositio7i of the Seeds of the Croton TigUnm, and the 

Oil which is procured from them. J5y John Nimmo, 

M.D. 

[Communicated by the Author.] 

On taking a review of the various substances which have 
been employed, at different periods of the history of medicine, 
for the cure of diseases, the frequency with which the opinions 
of medical men have changed in regard to their presumed 
efficacy, cannot fail to arrest the attention of the most super- 
ficial observer. In regard to many substances which have 
been employed during an early period of the science of medi- 
cine, the discredit into which they have fallen subsequently 
may be traced to the discovery of other medicinal substances, 
the greater efficacy of which, or convenience in administering 
them, has rendered the employment of preceding remedies loss 
frequent, and at length succeeded in degrading substances 
which were resorted to with confidence, to that of being consi- 
dered of no value whatever. Thus has hellebore fallen so low 
in the estimation of the medical profession, from a pre-eminent 
station which it once held in the cure of some of the most import- 
ant diseases ; most of the substances employed to produce vesi- 
cation have given way, soon after cantharides was introduced 
into general use ; thus have ipecacuanha and tairtarized anti- 
mony become substitutes for other remedies ; and many other 
instances might be adduced, from which it would appear evi- 
dent, that to other principles than caprice, alteration in the na- 
ture of diseases, and changes in the constitution of mankind aris- 
ing from difference of climate or habits, must the change in opi- 
nion relative to the variable efficacy of different medicinal sub- 
stances be attributed. 

The seeds of the Croton Tigliumh^vo been known to be pos- 
sessed of medicinal efficacy as a purgative, nearly nine cent»i- 
ries. At no period, however, do they appear to have bceji 
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omploycd generally in the practice of medicine in Europe. 
The disagreeable taste, excessive acrimony, and the violence of 
their operation, presented objections to their employment in 
medicine ; and the danger which at times occurred in using 
them, produced an impression so unfavourable, that they came 
to be seldom used, and very soon, as if by common consent, 
they were banished from medical practice. Such was the state 
of medical knowledge relative to them, that few medical men 
had any practical acquaintance with them, and such as had 
read about them were led, by statements which they pe- 
rused, to view them as a remedy possessed of the highest de- 
gree of virulence, such, indeed, as no men could be justified 
in resorting to in practice without danger to their patients, 
or incurring the risk of injury to their professional charac- 
ter, by employing a remedy of so doubtful a nature. The 
commendations which of late have been bestowed upon the 
croton oil, and a sufficient quantity having been imported into 
this country for making trial of its efficacy, have had the 
effect of reviving its use in medicine ; and already have many 
valuable communications appeared in various periodical jour- 
nals, by means of which the general sense of the medical 
profession will soon be collected. Either it will be received 
into modern practice, as a powerful remedy for the cure of 
various diseases, or the opinions which contributed to banish it 
out of the field of medicine will be confirmed, and again sub- 
ject it to the same general proscription which formerly it seemed 
so much to deserve. 

A considerable time ago I procured twelve drops of this oil, for 
making a few trials of its efficacy, and would probably have used 
it in the manner recommended upon the label, but for an econo- 
mical reason, namely, to obviate t\ic loss which would be sus- 
tained by dropping, out of a large phial, the few drops 1 had 
obtained. Recollecting the solubility of some of the fixed 
oils, particularly castor oil, in alcohol, I poured upon the 
croton oil two drams of alcohol sp. gr. .825 : by agitation I 
perceived that a partial solution took place ; pouring this off, 
two drams more of alcohol were added, by which an additional 
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portion was dissolved. A third quantity seemed to have little 
effect ; and even when it was aided by heat, though a slight 
appearance of solution took place, the whole was precipitated 
when it became cold ; and there was left an oily-looking sub- 
stance, which appeared to be equal to somewhat more than 
a third part of the original quantity of oil operated upon. On 
tasting the alcoholic solution, I found it possessed of the cha- 
racteristic acrimony of the oil : the undissolved portion had 
none whatever. This solution of the active ingredient of the 
croton oil 1 considered preferable, as a medicine, to the entire 
oil, as obviating the following objections ; namely, the difference 
of dose in consequence of the inequality in the thickness of the 
lip of phials, the greater or less degree of viscidity in the oH at 
different temperatures, and the difficulty of apportioning the 
dose to difference of age or constitutional susceptibility to the 
action of the ordinary purgatives. 

The rude analysis, practised above, shewed that the croton 
oil was not a simple substance, but a binary compound, at 
least ; one part consisting of the purgative principle, for in ad- 
ministering the alcoholic solution in doses relative to the num- 
ber of drops decomposed, the same effects were produced as 
have been attributed to the entire oil ; the other part inert, for 
having first tasted, and then taken, the whole of the residuary 
oily substance, I found it entirely devoid of acrimony, slightly 
rancid, and possessed of no power of moving the bowels. 

The supply of croton oil from London having been quickly 
exhausted, and wishing to prosecute the investigation of its 
properties by an extended trial, I was informed that a gentle- 
man in town was possessed of a* small quantity of the seeds, 
with which he was so kind as to supply me ; and with the 
view partly of obtaining 8k chemical analysis, but principally 
to' procure' some of the oil, the quantity of which in the mar- 
ket was reported to be nearly exhausted, the following series 
of experiments upon them was instituted, which perhaps will 
not be considered devoid of interest in a chemical point of view, 
and of utility in the medical administration of this powerful 
remedy. 
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Having weighed a quantity of the seeds, and separated the 
kernel from the shells, I found 100 parts contained 64 of the 
former and 36 of the latter. Digesting a quantity of the latter 
with alcohol a sufficient leng^th of time, though a dark-coloured 
tincture was obtained, on tasting it, it was possessed of no 
acrimony whatever. It is stated, indeed, that they possess in 
a considerable degree the peculiar property of the seeds, but in 
the present case no such acrimony existed. The attention was 
consequently directed solely to the kernel of the seeds. 

Taking 40 grains of the kernel, they were first reduced to a 
paste by bruising them in a mortar, upon which alcohol being 
poured, they were digested with a moderate heat several days. 
The whole being poured upon a filter, the fluid parts passed 
through, and upon the insoluble part more alcohol was poured, 
until every thing which was soluble in that fluid was washed 
away. The residuum was dried, and weighed 29 parts, 1 1 had 
been dissolved ; the former tasteless, the latter resembling the 
alcoholic solution obtained from the entire oil. The undis- 
solved residuary matter showed evidently that it contained a 
fixed oil, which tinged the paper in which it was' dried by 
heat. To discover the proportion in which this oil existed in 
the kernels not soluble in alcohol, it was treated with purified 
oil of turpentine, a substance which has not been employed 
in chemical analysis of vegetable substances, but which in some 
instances may be found advantageous. 

Before, however, going on to detail the action of the puri- 
fied oil of turpentine, it is necessary to remark that, in its ordi- 
nary state, it is not sufficiently pure to be employed for this or 
similar purposes ; for even when recently distilled, it contains 
a substance which, when the oil is evaporated, remains behind, 
and would in the present instance have led to a false estimate 
by the addition of weight to the "residuary undissolved sub- 
stance. To remove the whole of this, I have employed alcohol 
to purify the oil of turpentine for medicinal use, without dinii- 
nishing its efficacy, but greatly lessening its disagreeable taste, 
and its injurious action upon the kidneys, as well as for chemi** 
cal purposes. To eight parts of the oil add one part of the 
VoL. XIII. F 
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strongest alcohol, and let them be well agitated ; in a few mi- 
nutes a separation takes place ; the oil, unless very impure, 
falls to the bottom, and the alcohol, having dissolved the im- 
purities, floats at the top. Pour off the alcoholic portion, add 
an equal quantity of alcohol as before, agitate and separate the 
liquids. If this be repeated three or four times, the oil be- 
comes nearly tasteless, almost without smell, and when a por- 
tion of it is evaporated, it leaves no residue. It is necessary 
to remark, that, pure as the oil may be rendered, it speedily 
undergoes alteration, and returns to its original state of greater 
or less impurity. 

Upon the 29 parts of matter which remained after the action 
of alcohol had been exhausted, the purified oil of turpentine 
was poured ; and after digestion a suitable length of time, the 
whole was thrown upon a filter, washed with more of the oil, 
and the residuum thoroughly dried. Of 29 parts there remained 
16 parts undissolved, 13 parts were dissolved. These proportions 
being brought to 100 parts, the following is the estimate : 

Croton seeds 100 = 27.5 acrid matter soluble in alcohol, 

32.5 fixed oil soluble in oil of turpentine, 
40. farinaceous matter insoluble by both. 

100 

In another experiment, the alcoholic solution, being filtered 
hot, carried off 34 parts, leaving 26 for the action of the oil of tur- 
pentine, and 40 parts, just as before, undissolved. In other expe- 
riments the results were nearly in the proportions above stated. 

Upon 100 parts of the bruised kernels, oil of turpentine was 
poured, and treated as before, yielded— 

60 parts of the acrid matter and oil soluble in it, 

40 parts of insoluble farinaceous substance. 

Too 

The action of sulphuric ^ther was next tried, and proved to 
be an equally good solvent of these peculiar principles with the 
oil of turpentine ; over which, indeed, it possesses some advan- 
tages, in the view, particularly, should it ever be found neces- 
sary, of procuring the substance in the utmost degree of 
purity, and at no great price. 
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Digesting sulpliuric other upon 100 parts of the bruised 
seeds, throwing the whole upon a filter, covering it closely 
during the process of filtration, and washing the residuum with 
a sufficient quantity of ether, it was found to weigh 40 parts, 60 
having been dissolved. By this process from 300 grains of the 
seeds, from which if 102 grains are deducted for the shells, there 
arc left 198 grains of the kernels, I obtained upwards of two drams 
by measure of an oil which possessed all the qualities, as to taste 
and medicinal efficacy, which the purchased specimen contained. 

It cannot be doubted that the oil thus prepared must be as 
genuine as that procured by torrefaction and expression of the 
seeds, as practised in India ; and in some respects, perhaps, it 
may be preferable, as tending less to occasion a decomposition 
of the active ingredients of the seeds, by the heat applied to 
effect the separation of the oily portion from the farinaceous 
part. A circumstance of this kind may be the cause of a con- 
sidciable difference in the quality of two specimens of the oil 
which 1 have seen, in which the colour and fiuidity are not the 
same, besides a difference in their relative strength as purga- 
tives, without supposing the existence of any fraud on the part 
of those persons who have it for sale. 

To determine more accurately than by any of the former 
experiments, the relative proportion of the acrid purgative prin- 
ciple to the fixed oil, it seemed necessary to adopt the following 
plan. From the first, compared with the second experiment 
with alcohol, it was remarked that heat rendered more ,of the 
oil soluble than when the fluid was cold; and it is obvious 
that the apparent quantity of oil must have been diminished by 
that portion which the alcohol was able to dissolve at the ordi- 
nary temperature of the atmo'sphere. Using a weaker alcohol, 
of sp. gr. .834, into which there was poured a quantity of olive 
oil, to which the insoluble part cff the croton oil bears the 
strongest resemblance, agitating, besides heating them, toge- 
ther, that the alcohol might become saturated with the oil ; 
upon 40 grains, (or 84 drops) of the oil, which had been ex- 
tracted from Ihc seeds by ether, this alcoholic solution of oil 
was poured in successive quantities. A bright yellow>coloured 

F 2 
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solutioa of the acrid principle was thus obtained : — the inso- 
luble portion weighed 22 grains, the dissolved part was, of 
course, 18 grains. 

From the preceding data, the composition of the kernels of 
the croton is the following : 

27 of acrid purgative principle 
33 fixed oil 
40 farinaceous matter 

loo 

The oil itself is composed of 45 acrid principle 

55 fixed oil 

Too 

When the alcoholic solution was dropped into solution of 
litmus, it turned it red, shewing the presence of an acid ; but 
when a solution of alkali of known strength was added, the 
quantity was found to be so extremely small, that its nature 
could not be ascertained without destroying more of the oil 
than was in my possession. When poured into water the 
mixture becomes nebulous ; when passed through filtering 
paper, the precipitate is retained by it ; the clear water which 
was procured from a proportion of the alcoholic solution, con- 
taining four doses of a sufficient strength to produce a purga- 
tive effect, being taken, had no effect in moving the bowels. 
The acrid substance appears, from this and other circum- 
stances, to reside in a resinous principle, which is soluble in 
alcohol, sulphuric ether, volatile and fixed oils. 

From the difference of effect which has been noticed by those 
who have examined the action of the croton oil, there is room 
for suspecting that, in many instances, additions have been 
made to the real oil, and to such practices it is manifest there 
is a strong temptation from the high price at which it is sold, 
and the facility with which adulteration can be practised with- 
out any apparent means of detection. The observations and 
experiments stated above, it is hoped, will be found to furnish 
the ready means of detection. Let a very light phial be 
counterpoised in an accurate balance, pour into it 50 grains or 
more of the croton oil, add alcohol which has been digested 
upon olive oil, of which it dissolves so little as not to injure, 
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in the smallest degree, the alcoholic solution for subsequent 
use> agitate well, pour off the solution, and add more alcohol 
in the same manner until the dissolved portion is diffused in 
such a proportion of alcohol that each half dram measure shall 
contain equal to one dose of the croton oil for an adult, — by 
placing the phial near a fire, to evaporate what remains of the 
alcohol in the bottle, if the remainder be to that which has been 
abstracted by the alcohol as 55 to 45, the oil is genuine, — if 
olive, or any other oil, little soluble in alcohol, has been added, 
the residuum will be in larger proportion. But if castor oil has 
been employed, the proportion of the residue will be smaller 
than in the genuine medicine. 

The alcoholic solution appears to me the best vehicle for 
administering the active principle of the croton oil ; and fur- 
nishes the means of readily proportioning the dose to the various 
circumstances of cases under treatment. The following is the 
formula which I have employed, and the directions for avoiding 
the uneasy feelings whieh are produced in the mouth and throat. 

R. Alcohol, croton, 5 il. 

8 yrupi simplicis. 

Mucilag. gum. Arab. JTa 3 ii- 

Aq. distillat. 5 ft. M. — ft. haustus. 

After swallowing a little milk, take the draught very quickly, 
and wash it down with repeated quantities of the same diluent. 

Having already administered this remedy in private practice, 
in considerably above an hundred doses, and to some patients 
many times, a copious list of cases might be furnished. At 
present it may be sufficient to state that in not more than three 
or four cases was vomiting produced, and that not in a violent 
degree ; — in not many more was nausea felt ; — in all the cases 
purging was induced in a space of time between half an hour 
and three hours after taking the medicine : — the purgative 
effects were generally moderate, accompanied with griping, 
rarely ; and in proportion generally to the effect which was 
intended to be produced, circumstances which some of my 
medical friends* whom I furnished with the alcoholic solution 
prepared from the seeds, as well as myself, are inclined to 
attribute to the instantaneous and equable diffusion of the 
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active principles of the croton seeds over the inner coat of the 
stomach and abdominal viscera when the above formula was 
employed ; while, on the contrary, it must unavoidably happen 
that the oil, taken merely mixed with any fluid, made up into 
the form of pill with any substance, or diffused with sugar or 
starch, may, at times, be applied, in a concentrated form, to a 
particular part of the stomach or intestines, and excite an 
action such as to occasion nausea and vomiting in the former 
case, and spasmodic action, with pain and hypercatharsis, in 
the latter. When the unfavourable circumstances last men- 
tioned occur, there is no doubt much reason to fear that this 
purgative may excite inflammation or induce a state of greater 
or less debility. Among the cases I have had to treat was 
one of a lady, who, after using diuretic medicines of the most 
powerful kind, and undergone a course of mercurial inunction 
for the cure of abdominal dropsy, was rapidly sinking under an 
accumulation of the dropsical fluid, and nearly a total loss of 
appetite and strength ; her state being almost hopeless, the 
mixture of alcoholic solution of the croton was administered 
at first with extreme caution, and afterwards, when it was 
found she could bear it, in augmented doses, so as to cause 
three or four evacuations of the bowels daily, with the most 
beneficial consequences ; by augmenting the appetite and the 
strength, and by the discharge of watery stools, the speedy 
reduction of the size of the abdomen became apparent. After 
two weeks' use, the irritability of the stomach made it necessary 
to stop the use of it: — the complaint shewed strong symptoms 
of returning ; — diuretics were then employed, but the cflect 
which they had upon the appetite and in inducing debility, 
soon made it necessary to desist : — the croton mixture was 
again used, and by employing opiates and carminatives, she 
was enabled to continue its'use until a cure was accomplished. 
In the cure of delirium tremens, I have found it a powerful 
auxiliary to opium ; in one case of this disease, arising from 
excessive intemperance in the use of ardent spirits, in which 
the most distressing phantasms appeared, the wildest imagi- 
nations were produced, and sounds heard, the immediate effects 
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of a full close of the croton solution were very apparent on 
one occasion, and ec|ually so on a subsequent attack from the 
same cause. In another case, where similar symptoms existed, 
but not from the same cause, in a gentleman from the West 
Indies, and most probably the precursor of mania, it was 
equally beneficial. In this case, though a person of a very 
highly cultivated mind, there were present all the symptoms 
which have been described as arising from the belief and super- 
stitious dread impressed on the minds of negroes in West 
India plantations from the spells and incantations of Obiy or 
African witchcraft. In all cases in which there is a super- 
fluity of the secretion of bile regurgitating into the sto- 
mach, it is of service unless the medicine itself is rejected 
by vomiting ; and in the removal of jaundice from obstruction 
or spasms in the bowels, (perhaps equally in those of the 
biliary passages,) it proved most beneficial and agreeable in its 
effects, as reported to me by the gentleman who furnished me with 
the seeds. In a case of a child, about two years of age, with almost 
total want of appetite, and labouring under what appeared to be an 
incurable state of tympanites intestinalis, it was prescribed in doses 
to cause two or three stools daily. In four days the child, belong- 
ing to poor parents, was brought back to me, with an appearance 
so much improved, in so short a period of time, as scarcely to be 
credible ; the return of appetite, and a liveliness of countenance, 
and such a reduction in the tympanitic symptoms, that I formed 
the most sanguine hopes of ultimate recovery. Though the 
mother made many promises to return again, she neglected 
them, and though no determinate conclusion can be drawn 
from the early symptoms of amendment in this case, which 
was truly hopeless at first view, I am induced to think, that, 
in the cure of this most stubborn complaint, much benefit may 
be expected from the cautious, blit steady, use of the croton 
oil. In a case of excessive corpulence, with the most alarm- 
ing symptoms of determination to the head, amounting at 
times almost to apoplexy, a few doses of the solution produced 
the most signal benefit; and, without having had occasion 
to let blood, every symptom was removed which could have 
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been expected from venesectioti^ and the patient being, forth^ 
with, put upon a regulated system of diet, exercise, and the 
occasional use of the croton mixture, the size of the body 
is slowly, but progressively, diminishing; exercise can now 
be taken without hurrying the breathing, the mind has 
regained its accustomed activity, and if the plan be steadily 
persisted in, there is no reason to dread that even the natural 
tendency, in this case, of the constitution to produce too much 
blood, and the deposition of an excessive quantity of fat, at 
the early period of thirty-two or thirty-three years, may be kept 
at bay, and life preserved. 

Glasgow^ Ath Marche 1822. 


Art. VI. An Account of a Cinerary Vase^ found at Athens, 
By Lfiwis VuLLiAMY, Esq., late Travelling Student of 
the Royal Academy t 

The vase, the subject of this paper, is a simple, but beautiful, 
example of the taste of the ancient Greeks. It contained, 
amongst the earth with which it was filled, pieces of burnt bones, 
a golden fillet, and some pieces of gold, which preserved no 
intelligible form. This vase is of fine Pentelic marble, and is 
wrought with the chisel in a masterly manner, but its execu- 
tion is little advanced beyond the state called ahhozzato by the 
Italians, and hocLSted by the English sculptors. The inside is 
worked in a similar manner. Its average thickness throughout 
is about half an inch. 

Previously to describing the manner in which the vase was 
found, or the circumstances of its situation, it will be proper to 
observe, that, for some years before my visit to Athens, it had 
been greatly the practice with travellers, and also with some of 
the inhabitants, to dig fot antiquities, and in the depositories 
of the dead they had the best chance of success. 

The marks of their curiosity, avarice, or antiquarian zeal, pre- 
sented themselves iti all directions, but especially on the road to 
the Piraeus, and that to Cape Sunium, in graves broken into, and 
after having been rified of their contents, left with the fresh 
turned-up earth and fragments scattered round. 
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This practice the Turks had lately forbidden, not out of re- 
gard to those whose remains were thus disturbed, but in order 
to prevent the quarrels which constantly arose amongst the 
Christians about thejdivision of the treasures thus discovered. 

The interference of the Turks would alone have proved a 
great obstacle to my exploring below the surface of the earth, 
but neither did the object of my journey admit of employing 
time in this Avay, at least not unless it had been to trace the 
plan, or discover some of the architectural details not apparent 
above' ground, of a temple or some other edifice. 

It was thus, in the search of objects connected with my pro- 
fessional pursuits, that one afternoon (Sunday, January 16,) I 
walked out with my companion, Captain Jones, to explore the 
remains of antiquity which still existed in the vicinity of Athens, 
our attention till then having been chiefly engrossed by the many 
objects of interest within the walls. 

After having examined some masses of masonry, and re- 
mains of sepulchral monuments, and having found little to re • 
ward the search, except the architectural fragments which are 
so frequently found built in the walls of the churches and 
mctochi*, we came to a place of sepulture, the first on the right 
of the principal road from the city to the Pirceus, which road 
issues from Athens at the north-western gate, and is soon joined 
by several branch roads from the other gates. These places of 
sepulture continually occur by the sides of the great roads, and 
are formed in situations where the rock rises generally from 
three to five feet above the surface of the ground. In this rock 
the graves are excavated, in the form of parallelograms, large 
enough to contain the body „ generally with a groove or rebate 
round the top, tojeceive the massive stones that covered them. 

While walking upon this cemetery, conversing with my com- 
panion upon the extraordinary people whose remains had once 
occupied them, and amusing ourselves with conjectures on the 


* The metoebi arc frequent all over Greece ; they consist of farm build- 
ing, a church and residence for the priest or caloyer, and tor the despota, 
or governor of the establishment under the convent, to Avhich, with the sur- 
rounding land, it belongs. These and all other churches arc erected on the 
sites of ancient temples, many of whose fragments are inserted in their walls* 
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former tenant of the one upon which 1 then stood, I raked with 
my stick amongst the mould which filled it, and felt the resis- 
ance of a hard substance. Though 1 little expected that a trea- 
sure so precious should thus present itself, unsought, to my 
notice, 1 nevertheless cleared away the surrounding impedi- 
ments of earth and stones, and soon was rewarded for the 
search, by seeing gradually revealed a vase of classic form. 

We were not a little pleased with the discovery, but were 
rather at a loss to devise means to secure our acquisition from 
the dangers of Greek treachery, and Turkish rapacity. We at 
length decided that our safest course was again to cover the 
vase with the earth, under which it had doubtlessly lain con- 
cealed for many centuries, to observe a prudent silence respect- 
ing the disco\*ery, and to return the following evening almost at 
night-fall, with instruments for excavating under our cloaks, 
and after raising it from its bed, to convey it to a place of se- 
curity, trusting to the cover of darkness for protection under our 
operations. Our task was not accomplished without consider- 
able fatigue, owing to the weight of the vase, and the uneven, 
broken ground over which we had to pass to get to our dwell- 
ing, for we avoided the high road and frequented paths to 
escape observation. My friend Captain Jones kindly assisted 
me in supporting it suspended on - a short pole, of which each 
end was borne by one of us. Safely lodged in our habitation, 
it was soon visited by all the travellers, and by the European 
consuls resident at Athens, some of whom are the principal 
antiquaries of the place. 

These gentlemen said the form of the vase was similar to that 
of the cups of Bacchus, and that the golden fillet was such as 
was worn round the head by the Athenian females before mar- 
riage. They were much surprised and pleased at the discovery, 
but were rather jealous of its having been found with so little 
trouble. The celebrated M. Fauvel, consul for France, said, 
“ Monsieur, vous etes trap heureux'^ Another consul mentioned 
the time and money he had spent in excavating, without making 
any discovery of so much value. 

But the fact is no one had ever thought of seeking in the place 
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in question, for there it was evident that the graves had been 
already ransacked, and their contents removed ; even the flat 
stones which had covered them had been taken away. 

As the vase had a piece broken from the side, which was 
lying within it, and was without any foot or cover, it would 
appear that it had been discovered at some former period; 
but why it should have been left when every thing else was 
removed, and how the gold especially had so long escaped, it 
is hard to determine. 

Our unsought good fortune induced us to search many times 
afterwards, in and about the same spot, but we never found any 
other object of interest. 

One of the most remarkable circumstances attending this 
vase was its situation, for though it is evident, from its con- 
tents that it was used as a cinerary urn, yet it was found placed 
with an interred body, the niche in which it stood forming part 
of the grave, as shewn in the diagram. 



It is probable that the remains which occupied each, the 
g rave and the vase, were those of persons nearly connected, 
yet why this one body should have been burnt and all the others 
interred, at periods of time probably not very distant, has hi- 
therto baffled the conjectures of persons conversant with the 
usages of antiquity. I am qot aware that there exists any other 
example of the two modes of sepulture being thus united. 

Though I had got the vase safe in my possession, which, by 
the right of my being the finder, became my property, I had still 
to apprehend that it might be stolen, or maliciously broken, 
during my residence at Athens. Such dangers, however, it 
happily escaped, though not without causing me some solici- 
tude and anxiety. 

On leaving Athens for Constantinople, I placed it under the 
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protection of Mr. Gropius, consul for Austria and Sweden, re- 
questing him to send it to England by the first opportunity 
that might offer. When I returned to Athens from Asia Minor, 
in the following June, the vase was still in the possession of Mr. 
Gropius, the opportunities of transport from Athens being very 
rare. On finally leaving Athens, I took leave of the vase and 
of several cases of casts, which I had made from the ornamented 
parts of the temples, without any very sanguine expectation of 
ever seeing them again. However, as I afterwards found, Mr. 
Gropius succeeded in sending them safe to Smyrna, whence Mr. 
Werry, the English consul, whom I had previously apprized of 
the probability of their coming, sent them to England, and 
there, on my return in September, 1821, I had the satisfaction 
to find they had safely arrived six months previously. 

The plate represents the vase as lying on the edge of the 
depository from which it was raised, with its contents partly 
removed ; some fragments of bones, and the golden band, are 
on the ground. The Acropolis of Athens, Mount Anchesmos, 
and part of Hymettus, in the distance . — (See Plate L ) 


Art. VII. On the Corrections to he applied in Barometrical 
Mensuratioriy for the Ff'ects of Atmospheric P aponr^ hy 
means of the Ilu^rometer. By J. F. Daniell, Esq. 
F. R.S. and M. R.I. 

Ever since the celebrated and important experiment of Tor- 
ricelli, the attention of some of th^ greatest philosophers has 
been drawn in succession to the interesting problem of the 
mensuration of heights by means of the barometer. The most 
laborious experiments have been undertaken for the improve- 
ment of the practical part of the operation, and the utmost 
refinements of mathematical calculation have been employed in 
the perfecting of its theory. To the former, M. De Luc, General 
Roy, and Sir George Shiickburgh, have pre-eminently contri- 
bifted, while the powerful minds of Halley, Newton, Playfair, 
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and Laplace, have been applied to the latter. But one desi- 
deratum in physics has stopped the progress of each at nearly 
the same point; a desideratum which all have felt, and all in 
succession have pointed out. I allude to the deficiency of 
means to measure the quantity and effects of aqueous vapour 
in the atmosphere. The relation of the air’s density and elas- 
ticity ,'^tlie effects of heat upon the relative weights of mercury 
and air, the diminution of gravity in ascending from the surface 
of the earth, its variation in different latitudes, and the dis- 
turbance of centrifugal force, have been appreciated and allowed 
for ; but all the corrections, except the two first, are exceeded 
in value by that which has hitherto been only the subject of 
conjecture, namely, the correction for moisture. Some of the 
latter calculations have indeed assumed an appearance of con- 
siderable accuracy, but while the more important problem 
remains unsolved, such appearance is merely illusory, and it 
may fairly be doubted, whether the state of physical science is 
ever likely to be such, as to render the introduction of the re- 
finements which they exhibit, practically advantageous. The 
importance, however, of the problem, the solution of which I 
am now about to attempt, has on the contrary been universally 
admitted. 

M. Dc Luc, ill his valuable and laborious “ Researches upon 
the Modifications of the Atmosphere,” thus adverts to the 
knowledge which it is necessary to obtain of the effects of 
vapour in the air for the perfecting the mensuration of heights 
by means of the barometer. 

“ Voilk done uri nouveau champ ouvert aux experiences. 11 
s’agit de determiner quel changement on doit faire a la hautcu 
trouvee par les logarithmes, quand Tair est plus ou moins 
charge de vapours qu’un certain point fixe, et de vapeurs 
echauffecs plus ou moins qu’un certain degre. 11 me scmble 
que, pour decouvrir cette loi, il faudroit pouvoir joindro 
Tobservation d’un hygrom^jtre comparable k cellc dii barom^tre 
et thermomfetre. Car le point essentiel consiste k connoitre 
s’il y a des vapeurs dans la colonne d’air qui est interceptee par 
les deux stations^ et quelle est Icur quantitc, puisque, si les 
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vapeurs qui font baissor le barom^trc sont plus clevecs qne 
cette colonne, elles ne changent point la loi generale qui sort 
de fondement au calcul. 

Lorsqu'on aura obtenu ce premier point, il sera facile dc 
connoitre par Texperience, 1°, si les vapeurs influent dc la 
meme mani^re, quel que soit la derisite de Fair produite par la 
pression superieure, et par consequent, quelle que soit la 
hauteur du mcrcure dans la barom^tre ; 2®, quel rapport il y a 
entre la quantite des vapeurs exprimee par les degres de 
rhygrom^tre, et la diminution d’elasticite de Fair, par unc 
temp6rature donnfee; ou plus directement, quelle partie pro- 
portionnelle il faut deduire de la hauteur trouvce par le calcul ; 
ou ajouter k cette hauteur, pour chaque degre de Fbygrom^tre, 
quand Fair est k cette temperature ; 3^, enfin, quelle modifi- 
cation doit eprouver ce rapport, lorsque la chaleur est plus ou 
moins grande que le point flxe, auquel la force expansive des 
vapeurs est egalc k celle de Fair. 

Je conviens que tout cola presente bien des soins et des 
peines au premier coup-d’oeil, mais j'ai eprouve plus d’une fois, 
que les diflicultes connues s’applanissent beaucoup quand on 
les affronte avec courage.’' — ^Tome iii. p. 288. 

General Roy, in commenting upon his experiments upon the 
different expansions of dry and moist air, for the elucidation of 
the same subject, says, — 

“ I am aware it will be alleged that the proportion of 
moisture admitted into the manometer in these experiments is 
greater than what can ever take place in nature ; and therefore 
in order to be able to Judge of the degrees of expansion, the 
medium suffers in its more or less dense and more or less moist 
states, that not only air near the surface of the earth, but like- 
wise that found at the top of some very high mountain, should 
have been made use of. 1 grant all this; but on the other 
hand, it must be remembered that those experiments are very 
recently finished; that a good hygrometer, (if such can ever be 
obtained) a great deal of leisure time, and the vicinity of high 
mountains, were all necessary for the carrying of such a scheme 
into execution. It is for these reasons, and in hopes that other 



of Barometrical Mensuration, 79 

people will sooner or later investigate this matter still farther, 
not only by experiments made on the expansion of air taken at 
different heights above the level of the sea in middle latitudes^ 
but likewise on that appertaining to the humid and dry regions 
of the atmosphere towards the equator and poles, that I have 
been induced to hasten the communication of this paper. In 
the mean time, having proved, beyond the possibility of doubt, 
that a wonderful difference doth exist between the elastic force 
of dry and moist air, I may be allowed hereafter to reason 
by analogy on the probable effects this will produce in mea- 
suring heights by the barometer." Phil. Trans. ; vol. Ixvii. 
p. 714. 

M. La Place, who has applied the prodigious powers of his 
science to the perfecting the barometric formula^ and has 
availed himself of all the accuracy of the modern method of 
experiment, was forced to leave the hygrometric state of the air 
in the catalogue of inevitable errors, contenting himself with 
an approximate correction. 

Les corrections," says he, relatives a la latitude, et k la 
variation de la pesanteur, sont tr^s-petites ; mais commes dies 
sont certaines, il est utile de les employer pour ne laisser sub- 
sister dans le calul que les erreurs infevitables des observations, 
et cellcs qui resultciit dcs attractions inconnus des montagnes, 
de I’tiat hygrometrique de Vair-, auquel il serait nccessaire d* avoir 
egard et enfin de Thypothese adoptee sur la loi de la diminution 
de la chaleur. On tiendrait compte en partie, de Tetat hygro- 
metrique de Tair en augmentant un peu le coefficient 0.00375 de 

dans la formule precedente ; car la vapeur aqueuse est 
plus legate que Tair, et I’accroissement du temperature en ac- 
croit la quantite toutes choses egales d*ailleurs." — Mecanique 
Celeste, Tom. iv. p. 292. 

The late lamented Mr. Playfair, in an elaborate paper upon 
the same subject, published in'the Philosophical Transactions of 
Edinburgh, (Vol. i. 1778.) thus enforces the same argument: 
“ There is another cause of error which, had the effects of it 
been suf&ciently known, ought, no doubt, to have entered inta 
this investigation. Moisture when chemically united to air,. 
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or dissolved in it so as to form part of the same homogeneous 
and invisible fluid, appears to have a powerful effect to increase 
the elasticity of the air and its expansion, for every additional 
degree of heat which it receives. Though the judicious and 
accurate experiments of General Roy have ascertained this 
effect of humidity, and have even gone far to determine the 
law of its operation, yet, for want of a measure of the quantity 
of it contained at any given time in the air, it is impossible 
to make any application of this knowledge to the object under 
our consideration.’* 

Lastly, Mr. Leslie, in an article upon Barometrical Measure- 
ments in the Supplement to the Encyclopoedia Britannica, con- 
cludes his detail of corrections with the same acknowledgment : 
** The humidity of the air also materially affects its elasticity, 
and the hygrometer should therefore be conjoined with the 
thermometer in correcting barometrical observations. But 
nothing satisfactory has yet been done with regard to that 
subject. The ordinary hygrometers, or rather hygroscopes, 
are mere toys, and their application to science is altogether 
hypothetical.*' 

Impressed with the importance of the object so clearly pointed 
out by a succession of the most able philosophers, 1 had no 
sooner succeeded in constructing an instrument which, upon un- 
erring principles would shew the quantity of vapour contained 
in the air at any given time, than I turned my attention to render 
it available to the desired pui-pose. My first ideas and specu- 
lations upon the subject were, however, very incorrect. In com- 
mon with some others, who had not sufficiently considered the 
subject, I imagined that the clastic force of the vapour was added 
to that of the permanent gases without producing any change in 
the latter, leaving the effects of expansion entirely out of conside- 
ration. But, without entering into details of difficulties which 
would only tend unnecessarily to complicate the subject, I shall 
now endeavour to explain a method of observation and calcula- 
tion, which, I trust, will be found fully and strictly to solve the 
important problem of the effects of atmospheric vapour upon 
barometrical mensuration. 
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The most simple way of considering the subject, in a p^eneral 
point of view, appears to me to be that which was, I believe, first 
sujygested by Sir Georj^e Shuckburgh, (Phil, Trans. Vol. Ixvii. 
p. 556.) namely, to make a comparison of the specific gravities 
of mercury and air at a fixed temperature, and under a given 
pressure, the foundation of the operation. In this manner we 
calculate the height of a column of air, compared with any 
given column of mercury of equal base, supposing it of equal 
density throughout. The calculation of the gradual diminution 
of density, which takes place, for equal ascents in the atmos- 
phere, according to a geometrical progression, is made in the 
usual manner, by means of logarithms. This latter calculation 
may be deemed invariable under all circumstances ; the former 
includes all the adventitious circumstances, and all the effects 
of disturbing causes. 

The well-known accuracy of MM. Biot and Arago, assisted 
by the nicety of modern instruments, has determined the relative 
specific gravities of dry air and mercury at a temperature of 32°, 
and under a pressure of 30.00 inches to be as 1 to 10.435. 
The height of a column of air, therefore, of equal density through- 
out, which would balance a column of mercury of 30 inches under 
these conditions, would be very nearly 26.090 feet. 

Now these proportions' may be disturbed in two ways by the 
operation of heat. In the first place, its expansive power 
acting upon the mercury may dilate or contract its particles, 
so that a column of 30 inches, being more or less dense, will 
require an equipoise of greater or less length, according as its 
temperature is below or above the standard at 32°. This effect 
has been most minutely appreciated, and its correction is applied 
with the utmost ease and precision. In the second place, the 
power of heat acting upon the air occasions a much more im- 
portant dilatation or contraction of its parts, and gives rise to 
much greater differences in the height of the equiponderant 
column. The expansion of air has been determined with pre- 
cision by the experiments of M. Gay Lussac, and from them we 
infer, with confidence, that it increases or diminishes part 
for every addition or subtraction of 1° of heat. 

Vol. XIII. G 
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In this situation, therefore, the operation stands: the column 
of mercury which is the measure applied, is rendered an inva- 
riable standard of comparison, by being brought by an easy cal- 
culation to a known density; the altitude measured is then in 
proportion to the specific gravity of the air. 

But heat is not the only agent which alters the specific gravity 
of air, the admixture of aqueous vapour, it is well known, also 
produces very important changes. It did not, as I have shewm, 
escape the observation of General Roy, that air, in contact with 
water, expanded much more than dry air, and from wcl 1-con- 
ducted experiments he ascertained that the expansion was greater, 
for equal increments, as the temperature rose. From the mean 
results which he obtained, the following increasing rates of 
expansion were derived : 

1000 parts of air in contact with water, and under a pres- 
sure of 32.18 inchesexpanded for each degree, 


0° 

to 

32° 

2.22799 

32 


52 ! ! . 

2.58800 

52 

>> 

72 ... 

2.97228 

72 


92 . . . 

3.G3194 

92 


112 ... 

4.91072 

112 


132 ... 

G.86550 

132 

n 

152 . . . 

9.89494 

152 


172 ... 

12.04087 

172 

>> 

192 . . . 

17.88344 

192 


212 .. , 

19.22470 


Hence we have the progressive scale of expansion as 
follows ; 


0° . . . 

I 00000 

32 . . . 

107129 

52 . , . 

112305 

72 . . . 

1182.50 

92 . . . 

125514 

112 ... 

135375 

132 ... 

149106 

152 ... 

168896 

172 ... 

192978 

192 ... 

228744 

212 ... 

267194 
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To compare this with the results of modern experiments, we 
must have recourse to calculation. The accurate experiments 
of Mr. Dalton will furnish the data. A volume of di-y air of 
given elasticity being mixed with vapour, also of known elasti- 
city, will have its volume increa$.ed in proportion to the elasti- 
city of the mixture. Thus, a cubic foot of air of the tempe- 
rature of 212® which w'onld support a column of mercury of 
.‘30 inches, being mixed with a cubic foot of vapour of 212° 
also of the elasticity of 30 inches, would occupy a space of two 
cubic feet. 

For 30 inches : 60 inches : : 1 ; 2. 

Now from the experiments of Mr. Dalton, we are acquainted 
with the force of vapour for every degree of a very long range 
of tlic thermometric scale, and if we assume the volume of dry 
air at 0° temperature, and 30 inches* pressure, as 1.00000, the 
calculation is sufficiently simple. For example, let it be re- 
quired to know the expansion which would take place in air in 
contact with water by a rise from 0° to 32°. The force of vapour 
of that temperature, according to Mr. Dalton’c tah!e, is 0.200 
inches, theiHtforc 

30.000 : 30.200 :: 1.00000 : 1.00666. 

This is the expansion which would arise from vapour only : 
to this we must add the expansion which would take place 
from the addition of heat, viz, for every degree. 

Now .002083 X 32° “ .066656, which added to 1.00666, 
makes the total expansion 1.07332. 

In this manner I have calculated the foUowing scale, corre- 
sponding with General Roy’s : 


0 

, . . 100000 

32 

. . . 107332 

52 

. . . . 112169 

72 

. . . 117565 

92 

. . . -123966 

112 

. . . 132266 

132 

. . . 142832 

152 

. . . 157699 

172 

. . . 178266 

192 

. . . 206199 

212 

. . 244166 


G2 
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This, upon the whole, exhibits a very surprising and grati- 
fying degree of accordance, especially in the upper part, and con- 
sidering the disadvantages under which the General laboured, 
does infinite honour to his accuracy and perseverance. Little 
more was wanting to have enabled him to complete the solution 
of the problem, towards which he contributed so many steps, 
than an instrument to measure the quantity of the agent, the 
effects of which he so well appreciated. 

But the expansion which vapour causes in air, is not precisely 
similar to that occasioned by heat, for while it dilates its parts, 
it adds its own weight to the mixture. Let it be required to know 
the specific gravity of air at 32° saturated with vapour, compared 
with dry air at the same temperature. Call the latter 1.00000. 
The quantity of expansion will be .00666, which deducted from 
1.00000 leaves .99334. Now the weight of a cubic foot of air, 
under the conditions above named, is 563.414 grains, and the 
weight of a cubic foot of vapour at 32° is about 2.317 grains, 
which the former being 1.00000, will be nearly .00411, and 
which added to the .99334 before obtained, will give .99745 
for the specific gravity sought. 

Upon this principle I have constructed the following table, 
by means of which, the specific gravity of any mixture of at- 
mospheric air and aqueous vapour from 0° to 90° may readily be 
found with sufficient precision. I have made air under a pres- 
sure of 30 inches of mercury, and at the temperature of 32°, 
the standard of comparison. The first column contains the de- 
grees of Fahrenheit’s thermometer — the second shews the quan- 
tity due to each degree of heat, to be subtracted or added ac- 
cording as the temperature is above or below the standard — 
the third exhibits the expansion of volume occasioned by va- 
pour of the respective degrees of elasticity appropriate to the 
several degrees of heat, and is always to be subtracted — the 
fourth is the correction to be applied for the weight of the va- 
pour, and is constantly to be added, — and the fifth is the correct 
specific gravity, supposing the air saturated with moisture at the 
given temperature. 
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Tahle for finding the Specific Gravity of any Mixture of Air and 
Aqueous Vapour, from 0° to 90° Dry Air at 33° Temperature 
ana 30 Inches Pressure^ being 1 .00000. ' 


Tempe- 
ratui c. 

Alteration of Vo- 
lume from Heat. 

Alteration of Vo 
ill me from Vapour 

Increase of Densit 
from 'Weigh 1 o 
Vapour. 

y Correct Speei- 
f fic Cravity of 
Saturated Air. 

0 

+ 

,06606 

— .00213 

+ .00140 

1.06593 

1 

+ 

.06458 

— .00220 

+ .00144 

1.063S2 

2 

+ 

.06249 

— .00226 

+ .00148 

1.06171 

3 

4- 

.06041 

— .00236 

-f- .00154 

1.05959 

4 

+ 

.05833 

— .00246 

+ .00160 

1 .05747 

5 

4- 

.05624 

— .00253 

+ .00164 

1.05535 

6 

+ 

.05416 

— .00263 

+ .00170 

1.0532.3 

7 

+ 

.05208 

— .00273 

+ .00176 

1.05111 

S 

4- 

.04999 

— .00283 

+ .00183 

1.04899 

9 

4- 

.04791 

— .00290 

+ .00187 

1.04688 

10 

4- 

.0i583 

- .00300 

+ .0019.3 

1.04476 

11 

+ 

.04.374 

- .00310 

4- .00199 

1.04263 

12 

4- 

.04166 

~ .00320 

+ .00205 

1.04051 

13 

4- 

.0.3958 

- .00333 

+ .00213 

1. 038.38 

14 

4- 

.03749 

- -00346 

+ .00221 

1.0.3624 

Id 

4- 

.03541 

- .00360 

+ .00229 

1.0.3410 

1« 

4- 

.03333 

- -00.373 

4- .002.37 

1.03197 

17 

4- 

.03124 

- -00.386 

+ .00243 

1.02981 

18 

+ 

.02916 

- -00400 

4* .00253 

1.02769 

19 

+ 

.02708 

- -00413 

+ .00261 

1.02556 

20 

+ 

.02175 

~ -00130 

+ .00271 

1.02316 

21 

+ 

.02291 

- -00446 

4- .00281 

1.02126 

22 

4- 

.02083 

— -00163 

4- .00291 

1.01911 

23 

4- 

.01871 

— -00180 

4- .00301 

1.01695 

2t 

+ 

.01666 

- -00500 

4- .00312 

1.01478 

25 

+ 

.01458 

— -00520 

4- .00324 

1.01262 

26* 

4- 

.01249 

— -00540 

4- .00336 

1.01045 

27 

4- 

.01041 

- -00560 

4- .00347 

1.00S2S 

28 

4- 

.008.33 

- -00580 

4* .00360 

1.00613 

29 

4- 

.00624 

- -00600 

4* .00372'' 

1.00396 

30 

+ 

.00416 

- -00620 

■4 .00384 

I.OOISO 

31 

+ 

.00208 

— -00643 

4- .00398 

0.99963 

32 


.00000 

- -00666 

4- .00111 

0.99745 

33 

— 

.00208 

— -00690 

4- .00424 

0.99526 

34 

— 

.00416 

— -00713 

-f .00136 

0.99307 

35 

— 

.00624 

- -00736 

. 4* .00148 

0.9908S 

36 

— 

.00833 

- -00763 

4- .00464 

0.9SS6S 

37 

— 

.01041 

— -00790 

4- .00180 

0.986 19 

38 

— 

.01249 

- -00816 

4- .00495 

0.98430 

39 

— 

.01458 

— -00846 

+ .00513 

0.98209 

40 

— 

.01666 

- -00876 

4- .005.31 

0.97989 

41 

— 

.01874 

— .00910 

4- .00553 

0.97769 

42 

— 

.02083 

— .00943 

4- .00573 

0.97547 

43 

~~ 

.02291 

— .00980 

4- .00596 

0.97325 
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Tcmpe* 

rature. 

Alteration of Vo- 
lume from Heat. 

Altoratinn of Vo- 
lume from Vapour. 

Increase of density 
from Weight of 
Vapour. 

Correct Speci- 
fic Gravity ot 
Saturated Air. 

44 , 


.02475 

— 

.01016 

+ 

.00616 

0.97125 

45 



.02708 

— 

.01053 

4- 

.00637 

0.96876 

46 



.02916 

— 

.01093 

4- 

.00661 

0.96652 

47 

_ 

.03124 

— 

.011.30 

4- 

.00681 

0.96427 

48 

— i 

.03333 

— 

.01170 

4- 

.00704 

0.96201 

49 

— 

.03541 

— 

.01210 

4- 

.00731 

0.95980 

50 

— 

.03749 

— 

.01250 

4- 

.00753 

0.95758 

51 


.03958 


.01293 

4- 

.00775 

0.95524 

53 

— 

.04166 

— 

.01336 

4- 

.00797 

0.95295 

53 

— 

.04374 

— 

.01383 

4- 

.00823 

0.95066 

54 

— 

.04583 

— 

.01430 

4- 

.03848 

0.94840 

55 

— 

.04791 

— 

.01476 

4- 

.00872 

0.94605 

56 

— 

.04999 

— 

.01526 

-1- 

.00899 

0.94374 

57 



.05208 

— 

.01580 

4- 

.00929 

0.94141 

58 

— 

.05416 

— 

.01633 

4- 

.00958 

0.9.3809 

59 

— 

.05624 

— 

.01690 

4- 

.00990 

0.93676 

60 

— 

.05833 

— 

.01746 

4- 

.01020 

0.93440 

61 

— 

.06041 

— 

.01806 

4- 

.01054 

0.93207 

62 

— 

.06249 


.01866 

4- 

.OIOSS 

0.92973 

63 

— 

.06458 



.01926 

4- 

.01121 

0.92737 

64 

— 

.06666 

— 

.01990 

4- 

.01157 

0.92500 

65 

— 

.06874 


.02053 

4* 

.01192 

0.92265 

66 

— 

.07083 

— 

.02116 

4- 

.01226 

0.92027 

67 

— 

.07291 

— 

.02183 

4- 

.01264 

0.91790 

68 

— 

.07499 

— 

.02253 

4' 

.01304 

0.91552 

69 

— 

.07708 

— 

,02326 

4- 

.01. 344 I 

0.91310 

70 

— 

.07916 



.02403 

4- 

.01385 

0.91066 

71 

— 

.08124 

— 

.02483 


.01425 

0.90S1S 

73 

— 

.08333 

— 

.02566 

4- 

-0146S 

0.90569 

73 



.03541 

— 

.02653 

-h 

.01514 

0.90320 

74 

— 

.08749 

— 

.02743 

4- 

.01563 

0.90071 

75 

— 

.08938 

... 

.02336 

4- 

.01613 

0.89S39 

76 


.09166 

— 

.02933 

4- 

.01665 

0.89566 

77 

— 

.09374 

— 

.03033 

4- 

.01719 

0.S9312 

7S 

— 

.09.583 

— 

•03133 

4- 

.01773 

0.S9057 

79 

— 

.09791 



•03236 

4- 

.01829 

0.88802 

SO 

— 

.09999 



•033*33 

4- 

.01879 

O.SS547 

81 

— 

.10208 

— 

.03466 

+ 

.01962 

O.S8288 

83 

— 

.10416 



•03566 

+ 

.02012 

O.S8030 

S3 

— 

.10624 

.. 

•03666 

4- 

.02063 

0.87772 

84 

— 

.10833 



•03800 

4- 

.02141 

0.87508 

85 

— 

.11041 


.03900 

4- 

.02184 

0.87243 

86 

— 

.11249 


-04033 

1 + 

.02257 

0.S6975 

87 

— 

.11458 

— 

04133 

1 4- 

.02297 

0.86706 

88 

— 

.11666 

— 

.04266 

4- 

.02370 

0.S6438 

89 


.11874 

— 

.04430 

4- 

.02474 

0.86170 

90 

— 

.12083 

— 

.04533 

4- 

.02511 

O.S5S95 
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To find the specific gravity of any mixture of air and aqueous 
vapour by means of this table, we must proceed as follows : 

Note the temperature and the point of condensation by means 
of the hygrometer : if they coincide, that is to say, if the air be 
in a state of saturation, we shall find the specific gravity required 
in the fifth column opposite to the proper degree of heat in the 
first column. If the point of condensation be below the tempe- 
rature, wo must look for the correction to be applied separately 
for the heat in the second column. The quantity to be sub^ 
tracted for the vapour of the proper degree must be sought for 
in the third column, and this must be applied the quantity 
due to its weight, which stands beside it in the fourth. 

For example : if we wish to know the specific gravity of a 
mixture of air and vapour of the temperature of 60°, and of 
which the dew point is 40°, we find in the second column 
opposite to G0° the number .05833, which, deducted from 
J .00000, leaves .94167. In the second column, opposite to 40°> 
we have .00876, and beside it in the third .00531. Now .00876 
—.00531 =.00345, which subtracted from .94167, leaves .93822 
as the number sought for. 

The application of this table to barometrical mensurations is 
sufficiently simple. For this purpose, with the usual operations 
at the upper and lower stations, must be combined simultaneous 
observations of the dew point by means of the hygrometer, and 
the approximate height may be corrected by the specific gravity 
of the atmosphere so obtained. As the specific gravity of the 
air at the time of the experiment is to 100000 the standard, so 
will the approximate height be to the real height. 

1 have not had the advantage of an opportunity of making 
any trials practically to prove the superior accuracy of this 
correction, but the theoretical reasons in its favour are con- 
clusive, and to these I may add two or three particulars derived 
from experience. 

General Roy, from his own experiments, as well as from a 
careful review of those of De Luc, fixed the medium expansion 
of air for 1°=.00245, and Sir George Shuckburgh assigned 
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.00243 as the mean. Now these estimates derived from baro- 
metrical experiments, made at dilTerent temperatures and com- 
pared with known heights, must haye included also the ex- 
pansion due to the mean quantity of vapour ; and upon refer- 
ring to the table we shall find that the medium of the two 
combined effects is exactly .00243 for every degree of tempera- 
ture : for 0.85895 deducted from 1,00000, leaves 0.14105, which 
divided by 58, the total number of degrees from 32^ to 90 gives 
•00243. 

General Roy, again, has fixed the point of temperature at 
which the specific gravity of mercury to the atmosphere is 10.435 
at 32^ the average of his experiments, making it, however, a 
little lower. Sir George Shuckburgh places it at 31 {. It is 
worthy of remark that the point which approaches the nearest 
by the table to exact coincidence is 31°, for at 32° the effects 
of temperature being null, a fall of one degree is necessary to 
neutralize the expansion of the vapour. 

But it may be asked. Does vapour, thus acting upon the 
atmosphere, and changing the degree of its absolute elasticity, 
act in such a manner as to change it equally at all heights, “ so 
that though different at different times, it shall always at any one 
time be the same at all different heights 

This requires a little consideration. Vapour, uninfluenced by 
circumstances of external temperature, would, I conceive, be 
subject to the same law as the permanent gases of the atmo> 
sphere ; it would decrease, namely, in density, in a geometrical 
progression for equal ascents. By the application of logarithms, 
we may therefore ascertain what the decrease of density would 
be for any given height, and consequently its constituent tem- 
perature. 

Let it be required to know the decrease of density which would 
take place in an atmosphere of vapour of the elasticity of 0.200 
indies, and whose constituent temperature is therefore 32® in 
an ascent of 10,000 feet; we must first find the height of an 
homogeneous atmosphere of such vapour equivalent to 0.200 
inches of mercury. 
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ini its specific gravity, compared to dry air, is as 2.317 to 
557.800, therefore 2.317 : 557.800 :: 10435 : 2,512,146; then 
2,512,146x0.2 ins. = 502429 ins. = 41.869 feet. 

Height of homogeneons Feet. Modnliis of Lo- Diflf. of Logs, of 

Vapour. garithms. Densities. 

41869 : 10,000 :: .4342945 : .1037198 

Density of va- _ ; 

pour at 32^ 

Log. of .200 = .3010300 
— .1037198 

= .1973102 Log. of .157 

which is the elasticity of vapour at 25^. 

To select another example from the other extremity of the 
scale, let us take vapour at 212% and 30 ins. elasticity. The 
height of the homogeneous atmosphere we shall find 56,567 feet. 
56,567 : 10,000 feet :: .4342945 ; .0767752 

Density of va* 
pour at *212<* 

Log. of 30.00 = .4771212 

— .0767752 

= ,4003460 =r 25.14 

the elastic force of vapour at 203J. 

In this manner I have found, by various trials and for dif- 
ferent altitudes, that the elastic force of vapour would decrease 
in such a proportion as to lose 1^ of constituent temperature 
for every 1250 feet; or, in other words we may say, more cor- 
rectly, that it is a necessary condition of an atmosphere of pure 
vapour, that its constituent temperature increase from above 
downwards 1® for every 1250 feet. But this can never be ex- 
actly the case with vapour in the state of mixture as it exists 
in our atmosphere. The nearest approximation to it is when 
its constituent temperature is very considerably below the 
general temperature ; as, for example, when the point of pre- 
cipitation is at 40°, and the heat of the air 70°. The heat of 
the air, decreasing 1° for about every 290 feet of elevation, 
would not attain the precipitating point at a less height than 
8700 feet. Within this range, then, the vapour would be left 
to its own law of density, but still modified by the excess of heat. 
In the case of complete saturation, however, it is evident that 
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the state of the vapour must be regulated by the state of the 
general temperature, and its density will be governed by its 
more rapid decrease. It is sufficient for our present purpose to 
have ascertained that in both cases the constituent temperature 
of vapour tends to a gradual though very different decrease by 
equal differences, as we ascend through equal spaces, and the 
general law of nature favours equality of change throughout the 
whole of any given column of the atmosphere. 

To this, as well as to the general law of the diminution of 
heat in ascending in the atmosphere, we may apply the obser- 
vation of Professor Playfair. “ This law is subject to certain 
anomalies, both annual and diurnal; and tliose intermixed with 
other accidental irregularities, which it would be difficult, per- 
haps impossible, to ascertain. All that can be said of it is, 
that it is the law which nature tends to observe, and that the 
sum of the deviations from it on the one side is probably equal 
to the sum of those on the other.*^ — Edinburgh Phil. Trans. ; 
vol. i, (1788.) 

It will be matter for future investigation, to ascertain more 
accurately in what manner the two principles modify each 
other; for there can be little doubt but that the presence of 
vapour influences the gradations of heat as much as the latter 
obviously regulates the former. 

I shall now conclude this paper by supposing a case in which 
all the proper observations have been made for the purpose of 
shewing more distinctly the manner in which I propose to apply 
the table of correction. 

Barom. at lower station 29.528 Temp, of mercury, 58° 

upper station 28.1()1 51| 

Correct for density of 29.528 

mercury 084 

29.444 Log. .4689378 

Do. Do. 28.161 
- .060 

28.101 Log. .4487063 

Approximate height in fathoms. 202.315 

X 6 

Do. Do. in feet 1213.890 
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Temp, of air at lower station 55 Dew point 40 
Do. upper station 5U Do. 38 

Mean 53^- 

Expansion of air, per Table, at 53® .04374 
1.00000 
- 04374 

.95626 Specific gravity of air corrected for temperature. 
Expansion of air for vapour at 40®, per Table, .00876 

— Increase of density for ditto 00531 

.00345 

Expansion of air for vapour, at 38® . . . .00816 

— Increase of density 00495 

.00321 

.00666 
Mean .00333 

.95626 
— .00333 

.95293 correct specific gravity of atmosphere. 3'hcn 

Approx. Correct 
height. height. 

.95293 ; 1.00000 1214 : 1273 


Art. VIII. Account of a Steam-Engine Indicator. 

[In a Letter to the Editor.] 

Glasgow j \AthFeb, 1822. 

This instrument which has beeil long known to engineers, 
though I believe never publicly described, originated with our 
illustrious countryman, the late Mr. Watt. That which was 
employed in our works was made from a description of the 
instrument given to us by Mr. Field, of London, and was ap- 
plied with the view of ascertaining in what part the extraordi- 
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nary friction existed, which had for many months previous pre- 
vented the engine from attaining its proper speed. 

In the first experiments we found, when the whole work was in 
motion at the usual velocity, that the average pressure upon 
each square inch of the piston amounted to 11.7 lbs., or about 
l-3d more than it ought to have been ; and that at this time 
the engine, which is of forty-five horse power, made at Soho, 
exerted a power, including its own friction, of more than 70 
horses. Finding, in repeated trials with detached parts of the 
work, that the same extraordinary absorption pervaded every 
department, we became convinced that the efiect was produced 
by some generally existing cause, and naturally directed our 
attention to the quality of the oil which was in use throughout 
the work. At one time we were in the habit of using that 
which is known under the name of neat-foot, but owing to its 
scarcity, and the extreme cheapness of rape oil, we began, 
about two years ago, to mix with the former a small portion of 
the latter. No apparent difference being discovered by the 
workmen, this proportion was gradually increased, until the 
stock of neat-foot oil being at last consumed, the rape oil be- 
came the sole anti-attrition. And so gradually had the change 
been effected, that the workmen even to the last denied the 
existence of any unusual friction, apd attributed the want of 
speed solely to some defect in the engine, which daily exhibited 
stronger symptoms of being overloaded. At length the use of 
the rape oil was suspended, and spermaceti substituted ; and 
in twenty-four hours the average pressure was reduced to 9.5 
lbs. ; in a week after it had fallen to 9.1. At this time a mix- 
ture of one-tliird sperm, and two-thirds rape oil was given out 
to the workmen, and the friction, after the first day, gradually 
increased, until at the end of a fortnight the average pressure 
became 11.1 lbs. A return to the pure sperm oil again re- 
duced the pressure to 9.5. Subsequent observations have given 
from 8.7 to 9.6, but the inconstant motion of the machinery in a 
cotton mill must at all times produce such a difference. 
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It has long been a maxim with us, and we believe is pretty 
generally acted upon by those at the head of manufacturing 
establishments, to receive and adopt the reports of our work- 
men upon things of which we think they have, from their differ- 
ent occupations, an opportunity of forming a just opinion : the 
present instance shews, however, that even in a situation where 
their daily expenditure of exertion was increased at least 15 or 
20 per cent., they were unconscious of the change, and would 
only be convinced of its existence by a rapid transition from 
one extreme to the other. The results, therefore, of experience, 
or rather the opinions which men form when, from the nature 
of the subject, their observaiions are confined to effects alone, 
ought to be received with care, and acted upon with caution ; 
and it is only upon the unbiassed results exhibited to our actual 
observation, through the medium of inanimate matter, acting on 
known principles, that implicit confidence ought to be placed- 
The indicator is an instrument of this kind; it exhibits to our 
view the successive changes of pressure which take place in a 
steam-engine cylinder during each stroke; and by also marking 
the duration of each particular pressure, it affords, with an ele- 
gant simplicity, a very near and correct approximation to the 
power exerted. The results which it yields are so tangible^ and 
in many situations so important and instructive to those who 
have the distribution and application of the power derived from 
steam-engines, that we think it only requires to be more gene- 
rally known and understood, to be oftener applied. 

H. H. Jun. 

Glasgow y Ath Feb. 1822. 


Description of a Steam-Engine Indicator . — Plate II. 

A — Steam-engine cylinder cover. . 

B Stop-cock — usually made to answer the seat of the grease- 
cock. 

C Indicator cylinder — li inches diameter, and 8 inches 
long, open at top, and screwed at bottom upon the stop- 
cock B. 
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D A flat pillar — screwed to the side of the cylinder C, and 
supporting the frame EE. 

F The piston — fitted so as to work easily up and down, and 
to be, at the same time, air-tight. 

EE A frame — \2 inches, by 7 inside, the under and upper 
rail grooved to retain the sliding-board K. 

G The piston rod — about 5-8ths diameter, and 16 inches long. 

H A guide — screwed to the pillar D, at 6 inches above the 
top of the small cylinder, and through which the piston-rod 
^passes. 

I A spiral spring — attached to the piston at F, and the guide 
at H. It should be about 7 inches long when at rest, and of 
such a strength as to allow the piston to descend nearly to the 
bottom of the cylinder, when it is loaded with a weight equal to 
14lbs. upon every square inch of its area. It should also admit 
of being compressed about li inches. 

K A small board — about 7 inches square, sliding in grooves 
in the upper and under rails of the frame EE. 

L A small bims socket — which may be fixed at any height 
upon the piston-rod, by the tightening screw M. It carries in 
the other end a short pencil, with a weak spring to push it 
forward against the surface of the sliding-board. 

N A weight — attached by a cord to the sliding-board K. 

O — Any convenient part of the parallel motion, traversing 
a space of about 4} inches during each half stroke of the 
engine. 

From this description the principle on which the instrument 
acts will be evident. 

By opening the stop-cock B, a direct communication is made 
between the interior of the large and small cylinders, and the 
density of the steam in the indicator becomes the same as in 
the steam-engine cylinder above the piston. When this den- 
sity is less than that under the atmospheric pressure, the indi- 
cator piston will sink, when it is greater the piston will rise; but 
the spiral spring, which, if carefully made, stretches through 
equal distances with equal weights, restrains the motion of the 
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piston; and, by the distance to which it allows it to move from 
its state of rest, indicates the pressure it is undergoing. 
During each stroke of the engine, therefore, the indicator 
piston will rise at the instant the upper steam valve opens, and 
during the descent of the large piston will maintain a height 
proportioned to the density of the steam in the cylinder. 
When the eduction valve opens it will sink, and by the rapidity 
of its descent, and the distance to which it falls, denote the 
quality of the vacuum. If, during this perpendicularly alter- 
nating motion of the small piston, the sliding-board be made 
to perform its reciprocating and horizontal course, the pencil, 
in the socket L, will trace upon the board, or upon a piece of 
paper applied to its surface, a figure, something like P Q R S ; 
of which figure, the part P Q is drawn during the descent of 
the large piston. At Q, the condensation taking place, the 
atmospheric pressure acts upon the piston indicator, and makes 
it descend until the tension of the spring counteracts the force 
of the pressure. Meanwhile the engine begins to perforin 
the up-stroke, and, as the board traverses, produces the line 
II S. When the engine piston arrives at the top, the admis- 
sion of the steam destroys the vacuum that existed below the 
indicator piston, and allows the spring to raise the latter until 
the equilibrium is restored. It consequently follows that the dis- 
tance between the line P Q, and the line R S, will be greater in 
proportion to the difference between the pressure in the cylinder 
during the existence of the vacuum and the pressure of the steam, 
and the curve Q R be more acute in proportion to the rapidity 
with wliich the vacuum is formed. If tliis distance be mea- 


sured in eight or ten places, and an average taken, then a 
simple proportion gives the pressure upon each square inch of 
tlie piston. Let a = area of indicator piston, — any weight 
applied experimentally to that piston, — r?, the distance to 
which it falls with that weight, — and let e be the average dis- 
tance taken from a diagram, and f the average pressure in 
pounds upon the steam-engine piston during the formation of 


that diagram. Then, as d to ^so is e to/, or f. And 
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as for every individual instrument, a & (2 are constant quan- 
tities; then ^ = JT, a constant number by which to multiply 
aa 

the average distance obtained from a diagram, for the average 
pressure in pounds upon each squaril'inch ' of fhe steam piston* 
Mr. Hutton, of the Anderston Foundry, near this cKy, now 
makes these instruments upon a very convenient plan, and as 
he attaches to each the constant multiplier by which the result 
is obtained, their application is rendered perfectly simple* 

*• 



Art. IX. A Review of some of the General Principles 
of Physiology y with the practical Inferences to which they 
hax>e led. By A. P. W. Philip, M.D.,F.R.S., Edinli. 

It is not my intention in the following observations, to 
attempt a general view of the state of our knowledge respecting 
the vital powers of the animal system, but to confine myself 
to those parts of the subject to which my attention has been 
particularly directed, embracing what is known respecting the 
nature of these powers, and their relation to each other. This 
is far from comprehending the whole of the subject, but forms 
the basis on which the whole must rest. 

As there arc few of the general principles of physiology 
which have not given rise to much difference of opinion, it is 
only by a tedious investigation, for which the members of our 
profession seldom find leisure, that we can arrive at the truth ; 
yet every one will admit that a knowledge of these prin- 
ciples is always useful and in many instances essential in 
the treatment of disease. I cannot help thinking, therefore, 
that 1 shall perform an acceptable task if I lay before them a 
simple statement of the facts we possess on the subject, with 
references to the means by which they have been ascertained ; 
so that tliose who wish to recur to the original sources may do 
so without trouble, and with such a general knowledge of the 
subject, as will enable them to form a correct judgment of its 
several parts. 
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1 have another motive, however, for undertaking the tas]c 1 
have imposed on myself, it appears to me that when the whole 
of the facts are brought together, we shall be led to inferences 
of considerable importance in the animal economy, which a 
more partial view cannot afford. 

The animal diffe^ "from mh vegetable world in possessing 
sensation and volition. These functions we shall find are 
essential to the continuance of life, at least in the higher 
classes of animals, and consequently as far as they are so, 
belong to department of the physiologist, the other func- 
tions of 't^e mind which form no part of the powers by which 
life is preserved, belonging exclusively to that of the moralist. 
By the term sensorial powers, therefore, which I shall employ 
for the sake of brevity, I mean sensation and volition alone. 

Both the animal and vegetable world differ from inanimate 
matter, in affording a peculiar class of results when impressed 
by other agents, whether chemical or mechanical. The quality 
on which the peculiarity of these results depends, has been 
termed the vital principle. Whether this principle be some- 
thing superadded to bodies, or only a peculiar arrangement of 
their constituent parts, we have, no means of ascertaining. 
The fact is, that it bestows on matter certain properties. It 
is essential that^its name should convey this fact, and no more. 

« The phenomena of the vital piiiciple have been observed 
and arranged with more care in the animal, than the vegetable 
world. Of the former alone, notwithstanding the intimate con- 
nexion of the subjects, 1 propose to treat here. They may be 
divided into two classes, those of the muscular, and those of 
the nervous system. 

1 shall begin with the muscular system, because its function 
is the simplest. It consists merely in a contractile power, by 
which, in consequence of the impression of certain agents, the 
extremities of the muscle are made to approach each other, 
its firmness and transverse diameter being . increased in a 
degree which bears a certain proportion to. the approximation 
of its extremities. > 

Previous to the time of Haller, it had been universally sup- 
VOL. XIII. II 
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posed that the power of the muscular fibre was derived from 
the nervous system, which was regarded as the general source 
of power ill the animal body ; and, many circumstances seem 
at first view to countenance this opinion. When the nerves are 
divided, the muscles of voluntary motion can no longer be 
excited by the will, and when the power of the brain and spinal 
marrow is destroyed, that of the muscles never long survives. 
In like manner if a limb be removed from the rest of the body, 
all its powers soon cease. 

It was taught by Haller, however, that the power of mus- 
cles resides in themselves, and is only lost when the influence 
of the nervous system is withdrawn, in consequence of the 
failure of other powers, and that this influence acts merely 
as a stimulus to the muscles, and that only with respect 
to those of voluntary motion, those of involuntary motion 
being excited by other means. He thus explains phenomena 
which appeared inexplicable on the suppositions of his pre- 
decessors. 

I shall here give a translation, a little abridged, of what is 
so well said on the state of our knowledge of this subject in 
the report of the Royal Academy of Sciences, on the experi- 
ments of M. Le Gallois. 

‘‘ The theories of Boerhaave and Stahl reigned almost alone, 
when, in 1752, Haller published his experiments on irritability. 
These experiments and those of his followers tend to prove, 
that the contractile power belongs essentially to the muscular 
fibre. That property which Haller sometimes speaks of under 
the name of vis insita^ sometimes after Glisson under that of 
irritability, is the source of all the motions which take place in 
the animal, but it cannot produce them except some cause, 
some stimulus determines it to act. Thus, all muscular motion 
implies two things, the" irritability which produces the con- 
traction of the muscle, and the stimulus which determines the 
irritability to act. The irritability is everywhere the same. 
It only varies in intensity in the diflerent muscles, but it does 
not obey the same stimuli in all the muscles. The nervous 
power is the natural stimulus to all those which are under the 
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sniluence of ihc will, and it is by exciting or suspending the 
action of that power on the irritability of such or such muscles, 
that the will causes any particular part to act, or be at rest. 
It is not thus with the muscles of involuntary motion. These 
are affected by stimuli of different kinds which are appro- 
priated to their different functions, and altogether different 
from the nervous power. It is the blood which is the natural 
stimulus ot the irritability of the heart, alimentary substances 
of that of the intestinal canal, t^’c. 

We easily deduce from these principles the explanation of 
the leading circumstances which we observe in the motions of 
the heart. Thus, its motions are involuntary, because they arc 
independent of the nervous system. They take place without 
interruption during life, because the irritability which produces 
them belongs essentially to the fibres of the heart, and the 
blodd which excites them is constantly supplied to this organ 
by the veins as it is carried off by the arteries. The systole 
and diastole succeed each other alternately and regularly, be- 
cause the stimulus of the blood always occasions the former 
both in the auricles and ventricles, and the systole itself, by 
expelling the stimulus, occasions the diastole, which renews 
the systole by allowing access to new blood. 

Such is a summary view of the celebrated Hallerian theory 
of irritability. That theory was not contrived in the closet, 
like the others of which we have spoken ; it was founded, as 
wc have said, on experiments made by Haller and the most 
distinguished of his scholars. The inferences from these expe- 
riments, which were repeated throughout Europe, found almost 
every where supporters, but they found also some opponents of 
the greatest reputation. The principal cause of this difiference 
of opinion, and that respecting which authors have not yet been 
able to come to any agreement, is the t[uestion whether the mo- 
tions of the heart arc really independent of the nervous system. 

We may reduce to three heads the facts by which the school 
of Haller has supported the affirmative. 1. If we interrupt all 
communication between the heart and the brain, the only sup* 
posed source of nervous power,, by dividing the nerves which 

H 2 
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go to the heart and the spinal marrow in the neck, or oven by 
decapitation, the motions of the heart continue as before. 2. If 
we cut out the heart of a living animal it continues to beat, 
and sometimes for a long time. 3. Wc always produce con- 
vulsions even for some time after death in the muscles of 
voluntary motion by irritating their nerves, cither mechani- 
cally, or in any other way. On the contrary, the irritation of 
the cardiac nerves occasions no change in the motions of the 
heart, nor recalls them when they have ceased. The same 
observation is true of the medulla oblongata and spinal marrow, 
the irritation of which occasions strong general convulsions, 
but produces no effect upon the heart. 

These facts are correct, except, perhaps, those of the third 
head. In admitting them, the adversaries of irritability have 
asked, why, if the nervous power have no action on the 
heart is this organ supplied with nerves ? and why is it so 
evidently subjected to the influence of the passions ? Haller 
never gave any satisfactory explanation of these objections, but 
every thing proves that he felt all their force. When we read 
with attention all that he has said of the motions of the heart, 
in his Dissertations on Irritability*, and, above all, in his great 
work on Physiology t, we are struck with the contradictions 
which we meet with in them, and which makes the perusal of 
them fatiguing. 

Through all of them his great object is to prove, that the mo- 
tions of the heart are independent of the nervous system, yet 
he seems to admit, »in several places, that the nerves possess 
an influence over the heart J. These contradictions, with 
which several justly-celebrated writers have reproached him, 
amongst others, M. M. Prochaska§, Bchrends ||, Ernest Plai- 
ner IF, &c., proceed evidently from his not being able to recon- 

* M^oires sur la Nature Sensible el Irritable des Parties^ Lau> 
Bannc, 1756. Opera Minora, tom. i. 

^^Plemeni, Physiol., lib. iv. sect. 5, ct lib. xi.' sect. 3. 

I Ibid, lib- 4. sect. 5, p. 493, et passim. 

^ Opera Minm'a, Vicuna;, 1800, tom. 11., p. 90. 

II Vol, 111.; p. 4, of the Collectuin of Ludvig, entitled Scriptores Neu» 
rolog. Minores Selecti, Lipsix, 1791-5, four vols. 4to. 

i Ibid., vol. 11., p. iltO. 
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cUe the results of his experiments with the influence of the 
nervous power over the motions of the heart, and in rejecting 
this influence, finding it impossible to explain the use of the 
cardiac nerves and the effect of the passions on the heart. 
Here is the greaf difficulty in the controvei'sy of which we speak. 
Those who, like Fontana, formally reject all intervention of 
the nervous influence, have been forced to admit that the nerves, 
destined to convey to every other part life, feeling, and motion, 
have no known use in the heart 

Such consequences evidently disclose the insufficiency^ of 
the theory of Haller, and several of his followers have acknow- 
ledged the necessity of some modification of it, and admit the 
nervous power to bo one of the principles on which irritability 
depends. They arc thus enabled to assign a use to the nerves 
of the heart, and to explain the influence of the passions on this 
organ. But when they have attempted to explain why the in- 
terruption of all communication between the brain and the 
heart does not stop the motions of the latter, they have been 
obliged to abandon the generally-received opinion, which re- 
gards the brain as the only centre and source of nervous 
power ; and admit, witliout any direct proofs, that that power 
is generated throughout the whole extent of the nervous system, 
even in the smallest nerves ; and that it can exist for a certain 
time in the nerves of any part, independently of the brain. 
Among the authors of this opinion the learned Professor Pro- 
chaska is one of those who has given the best account of itt. 
But when he applies it to the motions of the heart, and attempts 
to explain why they are independent of the will, and yet in- 
fluenced by the passions, his opinion appears undecided. He 
has recourse to the ganglions, and hesitates what functions to 

ascribe to them. Sometimes he considers them as knots, as 

• ' 

* Mhn&ires sur les Parties Sensibl, et hritab., tom. III., p. 234. See 
also Caldani, ibid, p. 471 ; et le Traiti sur le Venin de la Vipere, tom. II., 
p. 169— 171. 

t Commentatiode FmetioMbus Systematis Nervosiy published in the third 
fasciculus of the Annotationes Academ, of this writer, and reprinted at 
Vicuna in his Opet'a Minora, in 1600* 
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ligatures, so tight as to intercept all communication between the 
heart and sensorium commune in the calm and peaceful state of 
the system, but not sufficient to prevent the sensortum acting 
more or less powerfully on the heart in the agitation of the pas- 
sions Sometimes he seems to believe that the interception 
is complete and constant, and that it is by the nerves of the 
eighth pair that the passions affect the heart f ; and he seems 
to adopt the opinion of Winslow J, renewed by Winkel§, John- 
stone ||, Unzerf, Lecat Peffingertt, &c., that the ganglions 
are so many small brains. He admits, at the same time, that 
the nerves of feeling are distinct from those of motion ; so that 
the heart cannot contract, except when the impression of the 
stimulus on its cavities is transmitted to the ganglions by the 
nerves of feeling, and reflected on its fibres by the nerves of 
motionJI. But, besides, that this opinion, even by the 
author’s confession, is only a conjecture, it supposes, on the 
one hand, that the circulation would continue after the de- 
struction of the spinal marrow ; and, on the other, that the 
heart would cease to beat at the moment when its communica- 
tion with the ganglions and the plexuses is interrupted. Now, 
both these suppositions are contradicted by facts. 

These fruitless attempts to modify the theory of irritability 
by the intervention of the nervous power, have only increased 
the zeal of some authors to maintain that theory in its original 
purity ; and as the use of the nerves of the heart was among 
the most embarrassing objections to it, M. Soemmering, one of 
the most profound anatomists of Germany, and Bchrends, one 
of his most distinguished scholars, maintained, in 1792, that 

♦ Opera Minoraf tom. II,, p. 165. f Jhtd,, p, 167. 

Exposit, Anatom, Traiti des NcrJSy § 364. 
j jVor. Inflam, 'nieoria, Vienn. 1767, cap. 5, p. 154. 

§ Essay on the Use of the Ganglvms^ 1771. 

II ILJftier, quoted by Prochaska, Oper. Minora^ tom.iii/p. 169* 

^ Trait 4 de V Existence de la Nature el den I^'opriHisdu Fluids Nerveux, 
Berlin, 1765, p 225, 

** De Structura Nervorum» Argentorati, 1782. Sect. 1. § 34, inserted 
in die Cullcction of Ludwig, vol. i. 
tf Opera Minora, tom. II., p. 16^. 
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the heart has no nerves, and that all those which appear to 
enter it are expended on the coats of the coronary arteries 
without the fibres of the heart receiving a single thread an 
opinion which far from removing all the difficulties only ren- 
ders the influence of the passions on the motions of the heart 
more inexplicable. These two authors maintain that the cardiac 
nerves support and increase the irritability of the coronary 
arteries ; but the existence of irritability in the arteries is still 
doubtful t, and were it demonstrated it would be very strange 
if irritability depended on the nervous influence in the arteries, 
and in the heart, the most irritable of all organs, it were wholly 
independent of this influence. 

M. Scarpa in his excellent work J on the nerves of the heart, 
proves that they are as numerous, and distributed in the same 
way as in other muscles, The opinion of this author, respecting 
the power of the heart, is as much at variance with facts as the 
opinions we have considered ; but he makes a very important 
remark, that the insensibility of the heart, of which so much 
has been said, and which has been regarded as a demon- 
strative proof that the motions of the heart do not depend on 
the nerves, proves only that the nerves of the heart are not of 
the same kind with those of the muscles of voluntary motion, 
and that the nervous power does not in them obey the same 
laws §. 

This did not prevent Bichat|| from denying that the nervous 
power has any share in the motions of the heart. This writer 

* Behrciids* Dissertatio qua Demonstrator Cor Nervis carere, Moguntiae, 
1793, inserted in the third volume of the Collection of Ludwig. 

f This doubt has since been removed by experiments, which demon- 
strate the excitability both of the larger arteries and the capillaries. The 
reader will find an account of many experiments of this kind in the Intro- 
duction to my Treatise on Symptomatic Severs, and Dr. Hastings's Trea- 
tise on Inflammation of the Mucous Membrane of the Lungs. 

I Tab. Murolog. ad illust. Hist. Anat. Cardiacorum Nervorum^ &c., Ti- 

cini, 1794. § lb. § 30. 

II Bichat. Rechefeh. Rhys, sur la Vic el la Mart, Paris, 1800, Part 2, 
Art. LI, $ 1. 
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maintaiiifi the existence of an animal and organic life distinct 
from< each other, and of a nervous system for each of tliese 
lives.- The system of the ganglions, which he regards in the 
same point of view with some of the authors above quoted as 
small brains belonging to the organic life, and the cerebral 
system to the animal life *. To be consistept with himself, 
Bishat should have admitted that the heart derives from the 
ganglions the principle of its motions, but he has not done so. 
It is chiefly the galvanic experiments which have led him 
into this inconsistency, because he had attempted in vain to 
produce contractions in the heart by galvanizing the cardiac 
nerves. This experiment, however, may always succeed, as 
was found by M. de Humboldt f in 1797, and three years 
before, by Mr. Fowler J. 

The foregoing, the report continues, is a short but faithful 
account of the principal systems by means of which authors 
have, since the discovery of the circulation of the blood to this 
day, attempted to explain the motions of the heart. On taking 
a general view of those invented before Haller, we remark, 
that in all of them the nervous power is considered in one way 
or other as one of the conditions essential to the production 
of the motions of the heart, and it is always and only in the 
brain that they place the seat of it. The cardiac nerves there- 
fore had a determined use in all these systems, and one could 
easily understand why the heart is subject to the empire of 
the passions ; but it was impossible to explain why the circu- 
lation continues in acephalous animals, and why in experiments 
on animals the interruption of all communication between the 
brain and the heart does not stop the motions of the latter. 
Since the time of Haller, irritability has been the basis of all 
these systems. In regarding that property as essential to the 

• Bichat. Recherch, Fhys.surlu Vie et la Mort. Paris, 1800. Part 1. 
Art. $ 4. and Art. 1. 4 

t M. de Humboldt, ExpMenca sur V Irritation de la Fibre Nerreuse et 
Musculairty publides eu 1707 ; et TraduUes en Frangaise deux ans aprh^ 
tom. chap. 9. 

I ExperimenU on AnimeU EUetricily- By Richard Fowler, 1794. 
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fibre, and independent of the nervous influence, the circulation 
in acephalous animals and the different phenomena observed 
in the experiments alluded to, present nothing that is not 
easily understood ; but the use of the nerves of the heart, and 
the influence of the passions on that organ become inexpli- 
cable. The necessity of removing these difficulties has pro- 
duced two parties among the supporters of irritability. The 
one zealous favourers of the doctrine of pure irritability called 
to their aid the most improbable hypotheses, and all their 
efforts have only served to prove how difficult it is to support 
the cause they espouse. The other confounded the nervous 
power with irritability, which they consider as one of the func- 
tions of that power ; but they have been obliged to admit, 
either with respect to the seat or the mode of existence of the 
nervous power, conditions, which by their own confession are 
far from being demonstrated, respecting which they are not 
agreed, and which in the application they make of them to the 
motions of the heart, either do not wliolly remove the old diffi- 
culties, or create new ones." 

Such is the very accurate account of the state of our know- 
ledge respecting the nature of the power of the heart, and the 
relation which subsists between it and the nervous system 
given by the Committee of the Royal Academy of Sciences, at 
the time when M. le Gallois discovered that, by crushing the 
spinal marrow, the power of this organ is so enfeebled that it 
can no longer propel the blood ; from which, compared with 
the fact that the power of the heart continues after the 
removal of the brain, he inferred that it is derived from 
the spinal marrow *. He thus explains the use of the cardiac 
nerves, and why the heart is affected by the passions, the spinal 
marrow being under the influence of the brain ; why the circu- 
lation continues in acephalous animals ; and why we do not 
destroy the power of the heart by removing the brain. M. le 
Gallois' experiments were repeated with the same results in 

* M. le Gallois sur le Principe de la Vie Kotammeni jeur celui dci 
jRJouvemens du Cocur et mr le Si^ge th ce Principe, 
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the presence of the above-mentioned committee. These results, 
however^ do not seem to warrant the inferences which both he 
and that committee draw from them. 

• There are two ways in which we may account for the power 
of the heart being destroyed in M. le Gallois’ experiment. 
Either it derives its power from the spinal marrow, and conse- 
quently loses it, on the destruction of the whole or a consi- 
derable part of this organ, or deriving its power from some 
other source, it is influenced by agents affecting the spinal 
marrow. It was incumbent on M. le Gallois therefore to 
ascertain by experiment in which of these ways crushing tlie 
spinal marrow produces the effect he observed. In order to 
ascertain whether the spinal marrow possesses a power over 
the heart not possessed by the brain, the brain and spinal 
marrow should have been placed under the same circum- 
stances in M. le Gallois* experiments. They ought both to 
have been removed, or both crushed. 

On placing them under the same circumstances, I found the 
relation they bear to the heart the same*. Its power is nearly 
destroyed by crushing either, but uninfluenced by the removal of 
either. When the head of a rabbit is cut off, after a ligature 
has been thrown round the neck to prevent hemorrhagy, the 
heart continues to beat with unimpaired vigour. But when the 
brain is suddenly crushed, the power of the heart is instantly so 
enfeebled, that it can no longer propel the blood. When, 
on the other hand, the spinal marrow, instead of being sud- 
denly crashed as in M. le Gallois' experiments, is slowly 
destroyed or merely removed, the action of the heart continues 
unimpaired f. It thus appears that the power of tlie heart 
is equally independent of the brain and spinal marrow, but may 
be influenced through either I. 

Similar observations apply to M. le Gallois’ opinion of the 

* Experimental Inquiry into the Laws of the Vital Functions, second 
edition, Exper. 1$), 20, 21. f Ib, Exper. 2,3, 4, 5, &c. 

i Botli M. le Gallois and the Committee forget wbat the latter had just 
stated, that the heart continues to beat after it is removed from the body. 
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vessels of the different parts of the body deriving their power 
from the corresponding parts of the spinal marrow. That the 
vessels possess a power capable of supporting the motion of the 
blood, independently of the heart, appears from direct ex- 
periment and this power seems to obey the same laws with 
tliat of the heart. Both the brain and spinal marrow may 
be removed, or slowly destroyed, without impairing itf, yet 
it is immediately enfeebled or destroyed by suddenly crushing 
either of these organs J. It also appears from experiments 
related in the Inquiry just referred to, that the excitability 
of the alimentary canal is equally powerful after as before the 
removal or slow destruction of the brain and spinal ni arrow §. 
The same, we know, is also true of the muscles of voluntary 

* Exper, Inq* Ex. 34. 62.63. 1 wish particularly to impress on the reader, 
that it appears from the experiments here referred to, that both in warm 
aud cold-blooded animals the capillary vessels are capable of performing 
their part in the circulation, after the removal of the heart, provided a 
ligature had been previously thrown rouud all the vessels attached to it, 
and seem to perform it as perfectly as in the healthy animal j for we can- 
not observe, in such experiments, that the velocity of the blood in these 
vessels is immediately lessened, or in any other way changed, by the 
removal of the heart ; a proof that the circulation in the capillaries depends 
little, if at all, on the power of that organ. If medical writers would keep 
these results in view, it would prevent many of the observations daily made 
on the nature of iuflainmatioo, on which, ’as far as 1 am capable of judging, 
more fallacious reasoning, aud a greater disregard of well-established facts, 
have been displayed than on any other subject of equal importance in our 
profession. They began with Mr. Hunter's classing a morbid, with a na- 
tural process, and have taken a thousand shapes since his time. But their 
authors should recollect that, unless they can disprove the positions, as- 
certained by the simplest, and consequently least equivocal, experiments, 
that any cause lessening the action of the capillary vessels causes, aud 
any cause exciting these vessels relieves inflammation, what they say 
can be of no weight. If their arguments cannot otherwise be answered, 
which 1 believe would be no difflcult task, an appeal to the simple matter 
of fact is always at hand. 

f. Exp Inq, Exper. 12, 13. X Ib. Exper. 38, 29. 

§ Exper, Inq, Exper. 46, 47. Mr. Andrew Knight observed to me, 
that he has frequently seen the peristaltic motion of the intestines of the 
rabbit strong alter they were taken out of the body. 
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motion, hich are as excitable by artificial stimuli after, as be- 
fore the removal of these organs. 

It would, at first view, appear a legitimate inference from the 
foregoing facts, that the power of the muscular fibre is every 
where independent of the nervous system. The opponents of 
the doctrine of Haller, however, have objected to this inference, 
because, although in such experiments the muscle is prevented 
from receiving more nervous influence, it is not deprived of that 
already bestowed on it, either forming a necessary part of the 
fibre itself, or dispersed through tls substance, in nerves too 
small to be removed ; and this objection appears to be greatly 
strengthened by the circumstances already mentioned, that 
after a muscle is separated from the body it soon loses its ex- 
citability, and that those muscles whose functions are supported 
by stimuli peculiar to themselves, are notwithstanding supplied 
with nerves. It occurred to me, that this question could only 
be determined by some experiment which should ascertain 
whether the excitability of muscles is maintained by the 
influence they receive from the nervous system, or impaired, 
as it is found to be [by other stimuli ; for if, on the one 
hand, it can be proved that the permanency of their excita- 
bility is unimpaired by cutting off all supply from the nervous 
system ; and, on the other, that the influence of that system 
exhausts it as other stimuli do ; a doubt, 1 conceive, cannot 
remain, respecting the dependence of muscular power on the 
constitution of the muscular fibre itself. The thirty-second ex- 
periment, related in the Experimental Inquiry just referred to, 
appears to answer these questions in the affirmative, and there- 
fore to prove the independent power of that fibre. 

An inference from the facts which have been laid before the 
reader, in which we cannot be deceived, is that, contrary to tlie 
opinion of Haller, the heart may be directly influenced through 
either the brain or spinal marrow ; and this position, we shall 
afterwards find, may be as easily illustrated by the effect of 
much less powerful agents on these organs, as by the experi- 
ments above referred to. The same observation, we shall 
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also find, applies to the blood-vessels.' The motions of the 
alimentary canal also, we have seen, are uninfluenced by the 
removal of the brain and spinal marrow ; yet we see them in- 
fluenced by affections of the mind, and cannot doubt that this 
admits of the same explanation with the influence of these 
affections on the heart, namely, the direct influence of the 
nerves on their muscular libres. 

The foregoing facts afford an easy solution of the difficulties 
stated in the report of the Committee of the Royal Academy of 
Sciences. The heart continues to act for some tipie after it is 
removed from the body, and performs its functions in the fcetal 
state, when no brain, and, as the committee ought to have added, 
no spinal marrow has existed, because it has no direct dependence 
on any part of the nervous system. The heart is supplied with 
nerves, and subject to the influence of the passions, because, al- 
though independent of this system, it is capable of being influ- 
enced through it. 

Precisely the same laws obtain, with respect to the muscles 
of voluntary motion. It appears, from the experiment just 
referred to, that their power is equally independent of the 
nervous system, and constant experience proves that they 
are under its immediate influence. 

Ill other respects, however, the laws which the muscles of 
voluntary, and those of involuntary, motion obey are different. 
It appears, from wliat has been said, that the two sets of muscles 
differ in the nervous influence being the sole stimulus of the 
former, while the latter, in all their usual functions, are each 
excited by its peculiar stimulus, that influence only occa- 
sionally afleoting them. We shall also find them differing in the 
manner in which the nervous influence is supplied to them. But 
to say more here would too much anticipate that part of the sub- 
ject which we are next to consider. 

Much has been said of the cause of the one set of muscles 
being subjected to the will, while the other is independent of 
it; but if the mind be freed from preconceptions, we can surely 
be at no loss to account for this difference, when we know that 
the muscles of involuntary motion arc ail exposed to the con- 
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slant, or constantly renewed action of stimuli over which the 
will has no power ; while the sole stimulus of the muscles of 
voluntary motion is wholly subjected to it. Besides, the action 
of the former muscles produce no sensible effect. We will to 
move a limb, not to excite a muscle ; we wish to handle, for 
example, and on trial find that we can move the fingers, but 
there is no act of volition which could be performed through the 
medium of the heart and blood-vessels. If we had no wish to 
handle, the muscles of the fingers, of course, could never have 
become subject to the will. Few have any command over those 
of the external ear ; and it deserves to be remarked, that the 
will influences the rectum and bladder, the only internal organs 
which can assist in accomplishing an end desired. It seems 
unnecessary to add, after what has been said, that the ganglions 
by no means intercept the influence of the brain and spinal 
marrow in its course to the muscles of involuntary motion, as 
some have supposed. 

From all that has been said, it follows that the muscular 
power in every part of the body, depends on the constitution of 
the muscle itself, but is also in every instance under the influ- 
ence of the nervous system. Let us inquire whether, in other 
parts of nature, any analogous power exists. It is, of course, 
in animated nature alone that we can look for it. It might not 
be difficult, perhaps, to prove that a power exists in the vege- 
table world, in all essential respects analogous to that of the 
muscular fibre, but this subject docs not come within the scope 
of the present paper. The analogy which the coagulation of 
the blood bears to the contraction of that fibre, demands more 
attention here. 

I shall only refer to the arguments of Mis Hunter, for the vita- 
lity of the blood, a position so clearly established by this great 
physiologist*, that we may in our day safely assume it as 
one requiring no additional proof, but I shall beg leave to 
quote bis observations on the analogy observed between mus- 
cular contraction, and the coagulation of the blood. 


* Mr. Hunter* s Trmtise on Inflammation and Gun-shot iroundB,woV 1. 
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As the coagulation of the blood appears to be that process 
which may be compared with the action of life in the solids^ 
we shall examine this property a little farther, and see if this 
power of coagulation can be destroyed. If it can, we shall next 
inquire if by the same means life is destroyed in the solids, and 
if the phenomena are nearly the same in both. The prevention 
of coagulation may be effected by electricity, and often is by 
lightning. It takes place in some deaths, and is produced in 
some of the natural operations of the body, all of which I shall 
now consider. 

“ Animals, killed by lightning, and also by electricity, have 
not their muscles contracted. This arises from death being 
instantaneously produced in the muscles, which therefore can- 
not be affected by any stimulus, nor consequently by the sti- 
mulus of death. In such cases the blood does not coagulate ; 
animals who are run very hard, and killed in such a state, or, 
what produces still a greater effect, are run to death, have neither 
their muscles contracted, nor their blood coagulated ; and in 
both respects the effect is in proportion to the cause 

‘‘ I had two deer run till they dropped down and died ; in 
neither did 1 find the muscles contracted, nor the blood coagulated. 

“ In many kinds of death we find that the muscles neither 
contract, nor the blood coagulates. In some cases the muscles 
will contract, while the blood continues fluid ; in some the 
contrary happens, and in others the blood will only coagulate 
to the consistence of cream. 

“ Blows on the stomach kill immediately, and the muscles 
do not contract, nor does the blood coagulate. Such deaths 
as prevent the contraction of the muscles, or the coagulation of 
the blood, are, I believe, always sudden. Death from sudden 
gusts of passion is of this kind, and in all these cases the body 
soon putrefies after death. In many diseases, if accurately 
attended to, we find this correspondence between muscles and 
blood 

’Sp Mr. Hunter’s on Inflammation and Gm-shot nound9,vol. I. 
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To tbeiO analogies, Mr. Hunter might have added, that, as 
the tifing muscular fibre is capaS^lsr of repeated contraction 
and relaxation, the Mood, while it retains the vital principle, 
is capable of repeated coagulation and hqnefiac^on. It is found 
la part eoagulated in anifnals wKidf^have lain long in a torpid 
state. ** Mr. Cornish/' Mr. Hunter observes, ** found that in 
bats, in the torpid state, the blodd Was, in a certain degree, 
coagulated, but soon recovered its fluidity on motion and heat.” 
In the effects of galvanism we see other striking analogies 
between the contraction of the muscular fibre and the coagula- 
tion of the blood, it produces both more readily than any 
other drtifleial means, and vfhen applied in excess equally 
destroys the powers on which both depend. We may add that 
the labours of the chemist have shewn that it is chiefly from 
that part of the blood in which the coagulating power in 
question exists that the muscular fibre is formed. 

The close analogy between the coagulation of the blood and 
that of other coagulable fluids cannot be overlooked ; so chat 
it seems e necessary inference that the contraction of . the 
muscular fibre is the effect of a power similar to that by 
which certain fluids coagulate. But both the couUaction of the 
muscular fibre and what is called the spontaneous coagulation 
of the blood belong to those results which are peculiar to matter 
endowed with the vital principle. Although both may be pro- 
duced by chemical agents, it is only while the vital principle 
survives that any cause can produce them. 

The effects of inanimate agents acting on living matter, I 
cannot help thinking, will, if duly investigated, throw consi- 
derable light on some parts of the animal economy. It will, 
as far as I am capable of judging, appear , in the prosecotion^of 
this sublet that the vital functions of animals may be divided 
into Uiose in which an inanimate agent affects si vital* part, and 
those m which vital parts affect each other. The • resuU^in both 
cases are of course equally vital actions. It is eqii^ly im- 
possible to them after the extinction of tbe vltal prin- 

viCiple ; but in the former, as might, d pnon, be expected, we 
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find something: aaalogons^ to effects of /the same inanimate 
ag^ent acting on inaiumatie matter, iathe latter nothing analogous 
to any of the effects of such an agent. 

[To be continued.] 

^ ^ — : ! — 

On the Ventilation of Rooms ^ and on the Ascent 
of heated Gases through Flues. By Davies Gilbert, 
Esq., F.R.S. 

[In a Letter to tbc Editor.] 

D«aii SiR«~Tbe following investigations were made several' 
years ago, on the occasion of ventilating both houses of par- 
liament, with the hope of discovering some principle, that might 
guide architects in their attempts to change the air of crowded 
apa^ tments ; an object of considerable importance to the health 
as well as to the comfort of all persons frequenting such 
places. The same formulm apply to the ascent cvf gas from 
furnaces : the whole is, however, such a mere IriSe in respect 
to science, that 1 should not have entertained a thought of 
troubling you with it, were I not persuaded that the conclusions 
will be found of some practical use. 

In this, as in all such attempts, the most simple cases must 
be selected for calculation, leaving their various complicatimis, 
modification, and local circumstances to the judgment and di«- 
rection of each individual' operator. 

Let atmospheric air, or any gas be supposed to ascend 
through smooth, even, and regular tubes^ with an equable tern* 
perature, and consequently with the same rarefaction through* 
out. ^ ^ . 

Let area the rare^tioft. 

gfisz the specific gravity of the elastic fluid, as compaied 
with atmospheric air» « 

then ‘ / 

m 9 the tdodty with vhi^ ataiospheric air rushes into 
ft Tftod^ W 1395 ftiet is • weiud, log. 3.1 123590. 
Vox. XUI. I 
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I = the perpendicular height giving velocity, 
t; sr the velocity in feet in a second ; then 

X the tendency to ascend, provided that .1 

is greater than g. 

v-s/ -j ^ —Y. \/^ y. 

/ X 

V — — 1. And the quantity of matter actually issuing 
through an aperture of one foot square in a second, reduced 

to atmospheric density, and = 1" ^ ^ ^ ^ 

y 


in 


/I m /x 

^9 1 cubic feet. When this ex- 

pression becomes a maximum, it is obvious that the variable 

1 — 

a? ^ X 

part — — 1 xa?*"* must be so too, and consequently 1 

9 9 

X X 

X put then, X— — 2 x — 

J/ 


1 X or® a: =r 0 where 


1 '' a? 

— cr 2. — — 1 X a:*'* . And x zx 2 g. At the point, therefore 

99 

of expansion producing the greatest change, The velocity for 
air and all gases will be the same == X m. And the quan- 
tity of matter issuing will be the same also = X 

In the case of atmospheric air, ^ = 1, and x = 2. Now, if 
the expansion of elastic fluids is ^th for each figure of 


Fahrenheit's thermometer. 


48l\« 

480 


= 2. And» xlog.|g^ 




.30103 


.30103 V n - log, 281—108.480 

the surrounding atmosphere. In other gases the equation will be 

48T1» ^ , log. 25 f 

— 2g. And n _ 

log. 480 = 0.0009038, the reciprocal of this logarithm 1106,4, 


= 333® of temperature above 
e equation will be 
The log. 481 — 
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tlie log. 3.04'39084. If the elastic fluid has a density one-half 
of the surrounding medium, or ^ the greatest escape will 
be when the temperatures are equal : and when the specific 
gravity is less than ^ the degrees of temperature will become 
negative. 

Thus hydrogen, with a specific gravity 0.0694 = g, gives 
X = 0.1388 71 = — 949®, and the greatest quantity will escape 
by its levity through a given aperture at the temperature of 
949® below the surrounding atmosphere; on the supposition 
that temperatures and densities continue through so extensive a 
range to be connected by the same law. 

In applying these theorems to the case of ventilating an 
apartment, little attention need generally be bestowed on 
minute accuracy. The tendency to ascend, which must be the 
same in a room as through a tube of equal length, may be de- 
duced from the mean of three or four observations on the tem- 
perature made at different elevations; and the height of the 
room should include the perpendicular length of any apparatus 
for conducting the air into the atmosphere ; and, if it is thought 
of sufficient importance, a value may be assigned to cor- 
responding with the subtraction of oxygen, and the presence of 
carbonic acid, then substituting the numerical values for 
I ^ 

“ 7 " X 1 — The square root of this quantity multiplied by m, 

tL X 

and divided by the square root of the density of the upper 
stratum of air, will give the velocity ; and this again multiplied 
by the density of the same stratum, and by the section of 
the aperture in square feet, will give the number of cubic 
feet issuing in a second, reduced to atmospheric density. In 
practice, however, it will be quite sufficient to use a mean 
den|»Uy throughout. 

To assume a case, let it be required to extricate from an 
apartment sixty feet long, thirty feet wide, and thirty feet high, 
a quantity of air equal to its whole content of atmospheric 
density in an hour, by means of an average increased tem- 
perature of SIO® of Fahrenheit The rarefaction for 20®, or 

12 
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X = 1.0425. Then — X »» X or 

480 V A a/ n 

X V ^ ^ V 1 velocity. But = 8.0223 (log. 

0.9042992) ^ ^ 30 and 1 = V 0.0425, therefore v = 

9.058 feet in a second, and these multiplied by ~ or ^ 

give the quantity of elastic fluid reduced to atmospheric den- 
sity passing through an aperture of one square foot in a 
second = 8.680 cubit feet, or = 31280 cubic feet in an hour : 
but the content of the room is 30 X 30 x 60 = 54000, requiring 
therefore an aperture of 1.726 square feet, being a square of 
1.31, or a circle of 1.48 diameter. 

This communication should not lead by a straight perpen- 
dicular ascent into the open air ; as in that case currents of 
cold air will inevitably pass into the room, in consequence of 
their superior gravity. It seems probable that the best expedient 
is to conduct the tube, furnished with a moveable cover 
capable of elevation and depression, into an upper room, from 
whence external openings may be made on its different sides, 
to be used according to the direction of the wind. 

Now, it is quite obvious that while 54.000 cubic feet of air 
have been flowing into the atmosphere, an equal quantity 
must have been admitted to supply their place ; this supply 
can very seldom be provided in any other way than from 
without, which rushing into the apartment with a velocity 
nearly equal to that already .found, produces great incon- 
venience in crowded rooms, and endangers the health of more 
delicate persons. One obvious expedient is to subdivide the 
current into numerous streams ; and if these were made to 
enter the sides of the apartment at perhaps half its height, and 
then directed upwards, they would descend from the top with 
'an increase of temperature, and with considerable uniformity. 
The section of the aperture must however in that case be 
enlarged by the square root of two above those , in the ceiling, 
which latter should^tfaemselves receive some increase of size, to 
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compensate for the loss qf velocity occasioned by the heat 
subtracted from the ascending air. 

The ascent of gases through flues of furnaces may easily 
be ascertained in the same general manner, attending only to 
the specific gravities of the compound fluids. 

Suppose the whole combustible matter to be pure carbon, 
and that it converts the entire oxygen of the atmospheric air 
passing through the furnace into carbonic acid. 

Then, since 5.7 parts by weight of carbon unite with 15 of 
oxygen, (the sp. gravity of which is 1.1175), into the same bulk, 
the specific gravity of carbonic acid must be 1 .542 ; but the ni- 
trogen, which constitutes 77 parts in an hundred of atmospheric 
air remaining unaltered with a specific gravity 0.9649, the 
specific gravity of the whole will be 1.0874. And 1 part by 
weight of carbon will require for its complete saturation 2.63 
parts of oxygen, or 11.44 parts by weight of atmospheric air. 
Let the instance taken be a smelting furnace, heated to 1500^ 
of Fahr. above the surrounding atmosphere, which is probably 
about the temperature of a copper furnace, and let the con- 
sumption be twice 84 pounds of carbon in an hour. The rare- 

faction will be x = 22.68 g = 1.0874 — = 20.86. 

480 ^ g 

Let Z or the length of the stock be 40 feet, then vrr 226 feet in 
a second, and the quantity of matter, reduced to atmospheric 
density, issuing through one square foot in a second will be 
10.84, or in an hour 39022 cubic feet. But, from what is 
stated above, 168 pounds of carbon wijl unite with the oxygen 
of 1922 pounds of atmospheric air, and assuming 13.2 cubic 
feet, as equal to a pound at a mean temperature, the whole 
will constitute 25.375 cubic feet; but these must be increased 
in the proportion of the specific gravity which makes them 
27.591. And the quantity issuing *iii an hour has been found 
to be 39022, therefore the aperture must be of about 102 
square inches. 

At the degree of temperature produci]||g^ the maximum, efiect, 
the same weight of these electric fluids would pass through 
an .aperture of rather less than half the size : but, if the matter 
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existed in the form of hydrogen, at the temperature 1500° above 
the surrounding medium, it would require an opening of two 
^uare feet and three-quarters, almost quadruple to the former 
case. 

The narrowest part of the flues in some furnaces consuming 
coal, at the full rate of two bushels, or 168 pounds in an hour, 
is about 200 square inches, just double to the aperture found 
by theory. It would, therefore, in all probability be sufficiently 
large, if the fuel were pure carbon or even coke, but is scarcely 
BO perhaps when fresh coal abounding in hydrogen, and gene- 
rally not free from water, must be continually added to the 
Are. It seems probable that the heat of furnaces would be 
more uniformly sustained if the flues were made larger and 
regulated by dampers, especially as no allowance has been 
made in the investigation, for those retarding powers encoun- 
tered by all fluids in passing through tubes, and in turning 
angles. It may further be remarked, that in all flues the 
aperture should be largest where the temperatures has attained 
the greatest range. Having given the consumption of coal 
and the temperature, these formulm extend to all closed fur- 
naces ; but it does not seem possible to apply general theorems 
to the case of heated gases ascending from open fire-places, 
because of the uncertain quantity of common air necessarily 
blended with them : the following observations, however, appear 
, naturally to present themselves. 

'When currents of air find their way down a flue, in conse- 
qeunce of reverberation from adjacent buildings, or in conse- 
quence of a direction inclined to the horizon, which may have 
been acquired by passing over more lofty obstacles, reme- 
dies must be sought by elevating the stack, or by the use of 
mechanical contrivances. When ample space is required 
round a fire for culinary purposes, the flue must continue all 
the way of a proportionate size, and so terminate,, or the whole 
of the elastic fluids will not be able to ascend, and to escape 
into the air. But, when the only purpose of a fire is to dif- 
fuse warmth through an apartment, the line of communication 
into the chimney should be reduced to niuch narrower lifhits, 
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which, to produce the greatest effect, should vary with the state 
of the fire : whether it is just kindled, has fresh coal thrown ' 
on it, or whether it burns clear and with a red heat ; and these 
cases have recently been met by the contrivance of a moveable 
plate inclined forwards, so as to reach within about three inches 
of the front of the chimney, but capable of being pushed back 
against the further wall. To afford the means of a still 
in<Jr^ ^accurate adjustment ; a small moveable plate is fre- 
quently inserted towards the lower part of the large one. 



It seems clear that the section of the flue should at the least 
exceed these as four-fold, the average' size of the aperture 
communicating with the fire-place, but that at the top it should 
be much contracted. AH descent of cold air into the chimney 
will then be’' prevent^, which, by reducing the temperature, 
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like extTa,ii^ous air ascending, would equally retard the draft; 
and thfs effects of irregular, temporary movements of the 
atmosphere will be rendered insensible. These appear to be 
the chief advantages derived from earthen lubes, very fre- 
quently seen on the tops of chimneys, which in most cases 
make but a very insignificant addition to the length of the 
flue. 

Those stoves or fire-places are constructed on the best prin- 
ciples which throw the greatest quantity of radiant heat into 
the rooms they are intended to warm, and at the same time take 
away the least quantity of heated air. 

In concluding this paper it must be remarked, that although 
the forinulea deduced from the height of an uniform atmo- 
sphere, and from the velocity of air rushing into a vacuum, 
are not perfectly correct, under the actual circumstances ; yet 
they have been ascertained to approach sufiiciently near to 
the truth by experiments on the supply of air afforded to blast 
furnaces* Differences, much greater than any to be appre- 
hended in these expressions, will arise from the state of the 
weather. Thus, in a calm it is probable that the rarefied 
column of air, ascending from a stack, must add somewhat to 
its virtual height ; while, on the contrary, a rapid horizontal 
motion of the atmosphere will each instant present fresh ob- 
stacles against the ascent of the heated vapour, and render 
the draft less powerful* 


Aet. XI. On the produced on the Human Coun- 

tenance, by Paralym of the different systems of Facial 
Nerves. By John Shaw, Esq. 

In the last Number of this Journal, an account of the anatomy 
of the nerves of the face, in several animals, was given, and 
some experiments were y detailed, to shew that very different 
results ensued when the nerve, called respiratory of the face 
was ciit, from those which followed the division of the 5th pair, 

' A few cases will now be related, to.pzove that the bhanges 
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produced on the human countenance in palsy depend upon the 
set of nerves alFected, and that the two systems of nerves are 
seldom or never paralyzed at the same time. 

It will also, by the description of the same cases, be proved 
that if those actions which are regulated by the set of nerves 
unaffected, be excited, thfe distortion of the countenance, caused 
by the paralysis of the other, will disappear during the excite- 
ment. 

The first example will be of paralysis of those«ctions of the 
muscles which are governed by the portio dura, or respiratory 
nerve of the face. The next will be of a case of common palsy, 
or hemiplegia, after apoplexy, in whicii the branches of the 
5th pair are the only nerves of the face affected. 

To these will be added the description of a very uncommon 
case, where, in consequence of injury to both sets of nerves, 
there was double or total paralysis of one side of the face. A 
slight sketch of several cases will then be ofiered, to prove 
what was also advanced in my last communication, that by a 
knowledge of these facts, it may be expected, we shall not only 
be able to form a more correct diagnosis of the nature and seat 
of palsy than heretofore, but also to estimate the degree of 
danger attending each class of symptoms. 

Case of complete Paralysis of those Actions of the Muscles of the 
Face, which are regulated by one of the Nerves of the super*- 
added or additional system^ viz,, the Portio Dura, or Pespira- 
tory Nerve of the Face. 

Rebecca Larkin, aged 12, daughter of a marble-cutter in 
Cirencester-place. — This is a pretty little girl, in full health, 
and, according to her mother’s account, is a good scholar, and 
an adept at her needle. When she is not speaking or smiling 
there is nothing remarkable in her countenance ; but when s|ie 
laughs, her face is much distorted, in consec^uence of the muscles 
of the left side only, being in action. The cause of the'paralysis 
in the muscles of the right side is rather obscure. The mother’s 
account is, that when the girl was about two years’ old, .she 
was taken sudd^y illt^and lost the use of her limbs, but that 
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in about three or four months she regained the power over 
them, and has since " that time been in very good health. She 
cannot recollect how long it is, since the child’s face became 
distorted, she noticed it for the first time about seven years ago. 

When the girl laughs heartily, the right cheek and right side 
of the mouth are unmoved, while the muscles of the left side 
are convulsed with laughter. If she be told to try and laugh 
with the right side, she raises the angle of the mouth, but by 
an action which is evidently regulated by the 5th pair. This 
attempt to laugh gives a peculiarly droll expression to her face, 
and, as I have said in a former communication, is probably the 
same action as that with which we are so much amused, in 
observing tlie face of a famous mimic. When the girl attempted 
to whistle, she could not close the right side of her mouth ; still 
she could purse it up (this action of the orbicularis muscle 
being regulated by the 5th,) so as to hold a whistle which 1 
put between her lips, and then by blowing, she could sound the 
whistle, but in doing this, there was no action perceptible in the 
right cheek, for it was distended like part of a leathern bag, 
while the muscles of the left were in full action. 

. In this experiment it was shewn, that the muscles of the right 
side, were in a state similar to those of the cheek of an animal 
in which the portio dura of the same side has been[divided, since 
their actions were paralyzed as far as they depended on this 
nerve. 

My next inquiry was, how far those actions of the same 
muscles which are regulated by the 5th nerve were perfect. 

The action of the right buccinator, during the time the child 
was eating, was not only distinct, but she even preferred chewing 
her food upon the right side. As this was hardly to be ex- 
pected, 1 inquired if there was any thing the matter with her 
teeth, which could induce* her to eat, only on the right side. 
Her mother told me that she had frequently gumbbils on the 
left side ; but the little girl, with much acuteness, perceiving 
the object of my inquiry, said she had always chewed her food 
on the right side, and she recollected that her grandfather used 
to scold her for doing so, long before she h£id gumboils. 
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The circumstances already detailed are sufficient to prove 
that the same muscles of the mouth, that were paralytic in thosb 
actions which are subservient to expression and respiration, 
were perfect in any voluntary action. The degree of sensibility 
in the two cheeks was exactly the same, which was the only 
additional circumstance necessary to shew that the 5th nerve 
was perfect in all respects, on the lower part of the right side 
of the face. 

I next examined the stato^f the nose. When ammonia was 
held to the nostrils she inhaled it only with the left ; the irrita- 
tion caused by the fumes was followed by all the symptoms of 
sneezing, but the expression was confined to the left side of the 
face. The left nostril was then closed, and the ammonia held 
to the right, but she could not snuff it up, nor was there 
the slightest symptom of sneezing produced, though the 
fumes of the ammonia were so strong as to make her eyes 
water. 

This was so similar to the experiment on the ass, that I 
thought it a conclusive proof of the respiratory actions of the 
muscles of the right nostril being destroyed. To try the 
power of the branches of the 5th over this division of the nose, 
I tickled the inside of the same nostril with a feather, and then 
all the symptoms of being about to sneeze, were produced on the 
opposite side of the face. 

On examining the state of the eyelids, I found that^the orbicu- 
laris oculi of the right side was much weaker than the left ; it 
appeared wasted, and this probably from want of use, as she 
cannot exert it as she does the other, nor is there any action 
observed in it, when she sneezes or laughs. 

I shouldyhowever, state, that though she cannot frown nor knit 
the brows on this side, in unison with those of the other ; still she 
has a certain power over the muscles of her forehead, but appa- 
rently analogous to the same action by which she attempts to 
laugh with the right cheek, nOr can she close the eyelid when 
she is startled, all of which I may presume are in consequence of 
the diseased slate of the portio dura, since the symptoms in 
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every respect correspond with those in the dog, whose portio dura 
was cut. She is also, like the monkey, in which the nerve was 
cut, obliged to wipe the right eye very often. 

1 may here observe, that this girl has entirely lost the sight of 
the right eye, although the iris is as perfect in its motion as that 
of the other eye. It is well known to those who are conversant 
with the history of the disease called amaurosis, that the com- 
mon idea of the pupil being always fixed in amaurosis is erro- 
neous. No explanation has yet been given, why the pupil should, 
in some cases of this disease, remain fixed and insensible to 
the different degrees of light, while in others it continues as 
sensible to the stimulus of light as that of a perfect eye. The 
question is very obscure, but I think that certain cases of pa- 
ralysis of the different nerves of the head, go to prove that 
there is much less sympathy between the retina and the iris, 
than is generally supposed to exist. Perhaps we shall be able 
ere long, to offer some facts in explanation of this pheno- 
menon. 

After having ascertained that those actions which are regulated 
by the respiratory nerve, (which is one of the superaddcd class,) 
were the only ones paralyzed on the face, I examined the state 
of the muscles of the limbs and body, (which are supplied with 
nerves from the original class,) and 1 found them to be in every 
respect perfect. 

I have detailed the symptoms in this case, because it was 
one of the first observed, after entering upon the inquiry. But 
as there is amaurosis of one eye, and as, at the commencement 
of the disease, the limbs were also affected, it is not so fair 
a case of simple paralysis of the respiratory nerve of the face as 
others, which I shall presently adduce in support of the opinion, 
that this particular affection is generally independent of any 
disease in the brain. 

I shall now describe the state of the muscles in a case of 
hemiplegia, following an attack of apoplexy. 

. Tbe symptoths observable in a case of common palsy, are so 
^uniliar to every one, that it might be thought superfluous to 
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enumerate them ; but it is necessary, in this inquiry, that we 
may compare them, with the phenomena observable in cases 
of partial paralysis. 

In the following case, (which nearly corresponds with several 
others I have examined,) the symptoms will be described in the 
order that has been followed in the last. 

/. Cooper . — ^This man*s general appearance is comjpletely 
that of an old paralytic, but the distortion of his face is more 
remarkable than usual, in consequence of the right or para- 
lyzed side being marked with a red blotch. 

The arm and leg of the same side are nearly powerless, his 
intellects are much impaired, and his memory gone. The history 
of his case was given very clearly by his wife ; according to 
her account, her husband was, for the first time, attacked with 
apoplexy about seven years ago ; from this attack he gradually 
recovered, but at the end of twelve months he was a second 
time seized, and, since that period, he has had two distinct 
attacks every year ; for the last two or three years, he has been 
nearly in the same condition as at present. 

State of the cheeks and mouth . — When he is made to laugh, 
the right cheek rises in the same degree with the left ; when he 
blows, (he always burst into a laugh when asked to whistle,) 
the buccinator of the right cheek is in as much action as on 
the other side. When his nose is irritated by the inhalation 
of ammonia, the actions of the muscles, preparatory to sneezing, 
are equal on both sides of the face. These phenomena prove 
that the muscles of both checks are perfect in their actions 
as far as they are regulated by the respiratory nerve ; they may 
be compared with the state of the same muscles in the case 
last related, when the act of sneezing was excited. 

The next inquiry was, how far those actions were entire, which 
are dependant oh the branches of the 5th pair. 

The right cheeky and the same side of the mouth, fall lo^pr 
than the left. When a pieqe^of bread was p^t between the teeth 
and right cheek, the jpatient could not push it from its place 
with the buccinator musclci but was obliged to pick it out with 
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his tongue; but when the bread was put into the left side, he 
could easily dislodge it by the action of his cheek. The saliva 
constantly flows from the right side of his mouth, and when 
drinking, part of the fluid escapes from the same side. The 
paralysis of the orbicularis oris was farther shewn by the 
inability to hold my pencil, or a tobacco-pipe, in the right side 
of his mouth. 

I next examined the comparative degree of sensibility in the 
two cheeks ; when he was pricked on the right cheek with a 
needle, he seemed perfectly callous, even though I drew blood, 
but on giving the least prick to the left side, he immediately 
started ; the same difference in the degree of sensibility was 
observable in pulling a hair from each whisker, (the sensibility 
of the right and left limb corresponded with that of the cheeks.) 

Having now satisfied myself, that the power of the 5th pair 
was not only deficient, as far as it controls the actions of the 
muscles of the mouth and cheeks, but also in giving sensibility 
to the skin, I proceeded to examine the state of the 

Nose , — On putting hartshorn to the right nostril, he inhaled 
it as well as with the left, and immediately all the symptoms 
observable in a person about to sneeze were presented. As the 
nose was turned up, and the aloe nasi of both sides were equally 
in action, this was a sufficient proof of the state of the para- 
lyzed side being very different from that of the last case re- 
lated. The power of the 5th over the nose was tried; by 
tickling the inside of the right nostril, no effect was produced ; 
but on tickling the left nostril, the symptoms of sneezing were 
again evident. It is almost needless to beg the reader to com- 
pare the phenomena, in this case with those observable in the 
little girl. 

The eye and eyelids , — ^The ball of the eye followed the pencil 
as itvwas carried before him. I forgot to examine the state of 
the pupil » hut in other cases of hemiplegia, 1 have found the 
pupil of the paralytic side to be more dilated than the other ; < 
however, 1 wish to avoid the discussion of this question at 
present, as we have not yet been able to unravel the intricacy 
of the several nerves, which supply the eye-ball and its 
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muscles. 1 shall therefore confine myself to the examination 
of the state of the eye-lids. 

lie could close the eye-lid of the paralyzed side as well as 
the other ; and when his nose was irritated by the hartshorn, 
or when he laughed, the orbicularis oculi, and corrugator 
supercilii, were in complete action, so that the heaviness in the 
expression of the upper part of the face, which is so remark- 
able in paralytic persons, disappeared. Here then was propf 
that those actions of the eyebrows which we find to be defi- 
cient, when the portio dura is affected, are, in a case of common 
palsy, quite perfect ; indeed, we may have daily opportunities, 
while walking in the streets, of observing that patients with 
palsy of one side of the body, have no difficulty in closing 
the eyelids. 

The levator palpebral, which is partly supplied by the 5th, 
is, to a certain degree, paralyzed ; but the very common occur- 
rence of paralysis in the levator palpcbrm and iris, without any 
other symptom of palsy, shews that these parts are not regu- 
lated in the same manner as the muscles of the checks; the 
cause of this difference will, perhaps, be explained, when we 
have made further progress in the inquiry. 

State of the tongue . — He appears to have complete power 
over the muscles of the tongue, as he can push .it out or turn it 
in any direction ; and whena piece of bread was put into any part 
of his mouth, he could pick it out with the tip of his tongue, so 
that there does not appear to be any defect in the motor linguoe 
or 9th nerve *. 

I next examined the degree of perfection in those powers of 

* The 9th nerve has been generally supposed to be for regulating the 
motions of the tongue ; this opinion probably, in a great measure 
correct, but I suspect that the motions of the tongue are not altogether 
controlled by ibis nerve. 1 cut both’ the 9tb nerves in a dog; after this 
openttioiiy be appeared to JUtp .tho milk, that was offered to him, but he 
coufd not swidlQ^ It; ha ffiled his mouth with pieces of meat, but he 
codld not throw a bit over his throat ; still he seemed to have a considerable 
• deghee jOfimwer over the motions of the tong&e, and he barked very well. 
Aa^t^had 90 entii^jlost thepower of, takipgfood, it was necessary to kill 
, biqi^ to prevent his suffering from the most horrid tantalism. 
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the tongue, which are regulated by the third division of the 
5th pair, namely, taste and sensibility. 

The want of common sensibility on the paralyzed side of the 
tongue, was as evident as in the cheek of the same side. 

When a piece of sugar was put on both sides of the tongue, 
the taste was perceptible only on the left side. 

On examination of the state of the shoulders, and of the 
muscles of respiration on the chest and abdomen, 1 found that 
when he was about to sneeze, or when he made a long mspira- 
tion, the shoulders of both sides were raised equally ; but when 
I desired him to lift his right shoulder, he had not more power 
over it than he had over the leg of •the same side, i. e., he could 
raise it with a considerable effort, but it was evidently the 
action of a paralytic. 

On putting my hands on his ribs when he breathed hard, I 
could discover no difference in the two sides, but both shoulders 
and ribs acted in unison with each other. 

It will perhaps be granted, that in this experiment there is 
sufficient to shew, that ih the common case of hemiplegia, the 
respiratory nerves passing to the muscles of the chest are as little 
impaired as those on the face. The ease with which a patient 
in this condition breathes, is so unlike to the manner in which 
an animal respires when the par vagum, or any of the import- 
ant nerves of respiration, has been injured, that we may be 
HH^mitted to suppose, that in those cases of apoplexy, from 
which a patient revives with the loss of power over the limbs 
of one side, (being in fact, the case of common hemiplegia,) 
neither the par vagum nor the other respiratory nerves are 
affected. 


Cases illustrative of the latter opinion, will be offered in 


anot^ commimicatioia ; in the mean time, I trust, that by the 
detail at the synqptqms in these two examples,, (wtiiqjh will be 
found toji^^aaes oncur^^ce,) | out my 

proposition, that when either system of nerves is attacked 
^sease.. It requires t^^ % 


number of cases should be detailed, to prove that the iwa^ sys^ 
terns are seldom or never affected at the seme time. ' ^ ^ ^ 
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I stiall now describe a case which I suspect is a very uncom* 
mon one, but it will more clearly shew the distinction between 
the two cases already related. 

The history of the first part of the case was very care- 
fully taken by my friend Mr. Caesar Hawkins; it will not 
however be necessary in the present inquiry to detail the 
whole of the symptoms. The leading circumstances were the 
following : — 

Phipps, a bricklayer, now living in Brunswick Mews, Bryan- 
stone-square, on the 1st of September, fell from a scaffold 
thirty feet high. His right clavicle was broken, his right loin 
and hip were much bruised, and he received a severe contusion 
oil the head, the marks of which were particularly obseiwable in 
a puffincss behind the right ear, and in bleeding from the same 
ear and from the nose. 

He was in a state of stupor when brought into the bospitaf, 
but from this, he recovered in the course of the day. For 
the two or three first days, he appeared to suffer, only from 
the effects of concussioriy never having any of those symptoms 
which are generally attributed to compression. On the fourth 
day it was observed, that the angle of the mouth was drawn 
rather to one side, and there was also a degree of inequality in 
the contraction of the pupils. 

On the sixth day it was remarked, that while he was asleep, 
the right eye was more than half open, while the left was closed. 

The notes of the case are very full, up to the 24th of Sept., 
and shew that the patient had, during the interval, gone 
through the common series of symptoms which accompany 
that slight inflammation of the brain, which is often the cdn^ 
sequence of concussion. 

On the first of October, he was made an ont-platient, his 
face being, at this time, tety mticli distorted. On the 17th 
of October, I visited him at his oam hotise, and with the as^ 
sistance of Mr. naWkiitS, examined partieutady into all hfs 
symptoms. 

The general app^ataiase ef hts fade was that df n maw wha 

vot. xrii. * ' t' 



130 


Mr. Shaw on the Facial Neives. 


lia« suffered paralysis from apoplexy. But when he spoke 
or laughed* the distortion was much increased, the mouth 
being pulled more to the left side, than I ever saw in any other 
patient. 

The following arc the notes that were taken at this time: 
There appears to be total paralysis of the muscles of the 
right side of the face. When he smiles or laughs, they are 
passive, while those of the left are regularly iu action. Tf 
he attempts to whistle, he cannot close his lips sufficiently ; 
when he blows, the right cheek is dilated, but passive like a 
distended bladder ; he can smoke, fey putting the pipe into the 
left side of his mouth ; he throws the smoke out of the right 
side, but in doing this, the action is all, evidently, in the 
muscles of the left cheek. These several circumstances were 
sufficient to prove that those actions of the muscles of the cheek 
and mouth, which are regulated by the respiratory nerve, were 
deficient. The next question was, how far the actions of the 
same muscles, wdiich we conceive to be ^regulated by the 5th 
pair, were perfect. 

The cheek and mouth hang down, as in the common case of 
hemiplegia — ^he cannot by a voluntary act move his cheeks ; 
when a piece of bread is put between the cheek and teeth of 
the right side, he cannot push it out with the buccinator, but 
picks it out with his tongue. He cannot hold his pipe or my 
pencil with the right side of his lips. 

Our next inquiry was into the degree of sensibility in the para- 
lyzed side. The difference of the sensibility in the two cheeks was 
most distinct. When I pulled a hair of the right whisker, he was 
not conscious of my doing it, but he started immediately on 
my pulling one from the left. When I pricked his cheeks with 
a needle, his expression was— I feel you push against the 
right side, but in the feft you prick me.” When he iKought 
his jaws forcibly together, he said he was not conscious of 
strik&ig; his teeth on the right side, though he felt them most 
distinctly on the left. On examining the state of the nose, we 
found that it was impossible to exeite the muscles of the 
right nostril to any action. We forgot to try the degree of sen- 
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sibility in the inside of the nostril, so that we are unable to 
say whether the branches of the 5th, which pass to the inside 
of the nose, were paralyzed. 

The state of the right eye-lids and eye-brow corresponded 
with those of patients who have paralysis of the portio dura, for 
both the orbicularis oculi and corrugator supercilii were so 
completely paralytic, that he could neither close his eye, nor 
knit his brow on the right side. 

On examining how far the branch of the 5th, which passes 
to the eye and eye-lids, was affected, we found that the symptoms 
did not exactly correspond with those observed in the parts regu- 
lated by the other divisions of the 5th pair, and particularly in 
the degree of sensibility ; for when a hair was pulled from each 
temple, or from the eye-brows, the pain felt in the two sides 
was nearly the same. This and the state of the levator pal- 
pebree led us to suspect that the first division of the 5th was 
not so much affected as the 2d and 3d divisions of the same 
nerve. I may farther observe, that neither the temporalis, nor 
masseter muscles of tliis side were paralyzed. The reason of 
this will perhaps be ascertained, by a more minute dissec- 
tion of the 5th than we have as yet made. The motions of the 
eye-ball were so far perfect, that he could follow the pencil when 
it was carried before him, but he could not direct both eyes 
truly, he saw double. The contraction and dilatation of the 
pupil of the right eye were much the same as in the other eye. 

All traces of the injury behind the ear have disappeared ; he 
was, for some time after the accident, very deaf, but he is 
quickly recovering from his deafness. This latter part 1 have co- 
pied from my notes made on the 17th of October; but on the 
16tli of November he was still very deaf on this side. He could 
not hear the ticking of a watch when it was held close to his ear. 

State of his Tongue.^l^e can puf it out and move it in every 
direction, with the greajtest eas^: the. motions are all ap- 
parently correct ipmd- naturaUv. he can throw a morsel fmm one 
side of the mouth to the . other, and towards the throat, and he 
can pick it between his^sh^k.and teeth. 

Thea^ observations^^d cauclade» that not only the 

motor linguae, or 9th nerve, but also the glosso pharyngaeal were 

K 2 
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perfect.* We next examined the state of these parts of the 
tongue^ which we suppose are supplied by the third division of 
the 5th nerve. After closing his eyes^ we put a Httle sugar on 
eaeh side ; we asked him to put his finger to the part of the 
tongue upon which the sugar was ; he put it up to the left side ; 
he was not conscious that there was any on the right. While 
the eyes were closed, We pricked each side of the tongue 
with a needle, his expression with regard to the difference of 
feeling, was the same as that used in describing the state of his 
cheek* 

There does not appear to be any paralysis of the parts 
about the/auces, since he swallows easily; the state of his larynx 
is also good, as there is no difEculty in speaking, or any impe- 
diment to utterance, farther than what may be explained by the 
paralysis of one side of his mouth. 

Neck and Shoulders , — ^There are no symptoms of paralysis in 
any of the muscles of his neck or shoulders ; but the observations 
on the actions of the muscles of the shoulder were at this time 
imperfect, as his broken clavicle was not yet united ; however, 
on the 16th of November I found the arm so well, that there 
was no difficulty in making the experiment; and then, although 
the face was as much paralyzed as ever, 1 was satisfied that 
there was not the slightest symptom of palsy, in the actions of 
the muscles of the shoulder, or of the leg.. 

This case differs from the common examples of partial pa- 
ralysis of the face, and also from those of hemiplegia. From the 
first, not only in there being evident marks of paralysis while 
the muscles of the face are at rest ; but in the power of the 
muscles being lost during the action of eating, and also in the 
sensibility of the skin of the same side, being in a great measure 
destroyed. 

'The first difference which we observe in it, from one of 
common' hemiplegia, is that the paralysis is confined to the 
face. SDecofidly, that the paralysis is on the same side with 
that on which the head is injured. Thirdly, that the palsy is 
more evident, when the patient is made to sneeze or laugh. 
Shewing that in this instance the muscles are deficient, not only 
in the powers which they receive from the 5th, but also in the 
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influence given by the 7th. The cause of the paralysis in this 
case is, I think, to be ascribed not to any affection of the brain 
generally, but to an injury of the portio dura, and to a great 
part of the fifth nerve, either at ^their origin, or in their passage 
through the bones of the head. 

My reasons for forming this opinion are, that the state of 
the actions regulated by the portio dura, is similar to what is 
found in cases and experiments where this nerve has been 
injured or cut*. The bleeding from the ear, and the conse- 
quent deafness may be taken as proofs that the petrous portion 
of the temporal bone through which the nerve passes, has been 
injured. 

The evidences that we have of the 5th having been injured in 
its transit through the bones are, first, that the paralysis is on 
the same side of the head, as that struck in the fall ; secondly, 
only those two divisions of the 5th are affected, which are in their 
course through the bones of the head, nearest to the portio 
dura. Thirdly, that the hemorrhage from the ear and nose 
at the time of the accident, lead us to suspect that there was 
injury to the deep bones of the face. Fourthly, that the sen- 
sations both of common feeling and of« taste are destroyed on 
one side of the tongue, which is not always the consequence of 
apoplexy, but which must happen if the trunk of the third 
division of the 5th be injured. And lastly, that the pheno- 
mena accord with those which are observed when the branches 
of the 5th are cut. 

The symptoms of general affection of the brain appeared to 
have been caused by that inflammatory state t, which is often 


^ See the several examples given in my last communication, 
f The symptoms observable during the first three months, led md td 
suppose that the bones through which the 5th and 7th nert^es 
had been iijuted. ^ ^ 1 have su iete as the lU ef February seen this patiaut, 
aud he had far recovered t^e power oiwr the parUivguUt^.lW'i^i 
5th that U U>pn appeared pofsijilp fliat ueryee 

might have partaken vf the, inflammatory state of » the inepabraues of the 
braiD, oi have suflrered from extravasation of blood into them. By either 

Ihto opiiiiii.ti lot MaAe4<i; 
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the consequence of concussion, but which generally subsides 
without leaving any marks of partial paralysis. 

The cases already given will perhaps be considered suffi- 
cient evidence in support of the opinions advanced, as far 
as they relate to alffcclions of the face. I could offer many 
circumstances to prove, that the same order holds in the pa- 
ralytic affections of the other parts of the body ; but, before 
the observations could be made in the same methodical manner 
as those upon the face have been, it would be necessary to 
give a minute description of the nervous system of each part, 
f shall, therefore, at present, merely beg my reader to observe 
the degree of perfection, with which the organs of respiration and 
circulation (which are supplied with nerves from the superadded 
system), perform their functions in a patient, who has entirely 
lost the use of the limbs of one side. 

Several cases might be added to prove the fact, and of 
which the knowledge is so important to the physician, that 
paralysis of those actions which are dependent on the respi- 
ratory nerve of the face, is much more frequently caused by 
inflammation and suppuration of the parts surrounding the 
nerve, than by any affection of the brain. The details of those 
cases would corroborate the observations that have been 
already made, but they are more adapted to the pages of a journal 
dedicated to medical science. However, there is one important 
circumstance in the history of some of those patients, which I 
should not, on the present occasion, omit. That, after having 
been repeatedly bled, blistered, and starved, without any 
change being produced in the symptoms, they have been sud- 
denly cured by the bursting of an abscess, or by the subsiding 
of an inflammation of the ear. This statement will perhaps 
prevent others from undergoing a treatment, by which the local 
disease was not alleviated, but the general health much 
impaired. ' / ' 

The knowledge of the fact, that paralysis of the face alone, 
generally depends on a local cause, will also prdbably afford 
^lief to the minds of those who are affected with such symp- 
toms, and who in consequence of the idea commonly received. 
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that all kinds of paralysis are produced by an affection of the 
brain, imagine that the palsy of the face is only the precursor 
of that more general attack, which will reduce them to the 
most helpless condition. 

Several examples might also be offered, to shew that a 
knowledge of the functions and of the distribution of the nerves 
of the head, is not less important to the surgeon in planning 
his operations for the removal of tumors, from the face, 
than it is to the physician, in detecting the causes of the difierent 
kinds of paralysis. 

If a surgeon has an accurate knowledge of the small nerves 
which pass from before the ear to the mouth and nostril, he 
may, in extirpating tumors from the cheek, save those branches, 
and thus avoid substituting distortion, for the deformity which 
he wished to remove ; a result which has hitherto often fol- 
lowed operations on the face, in consequence of our proceeding 
on the old idea, that although the branches of the portio dura 
were cut, still the part of the face to which they went, would 
be sufficiently supplied with nerves from the 6th pair. 

1 need scarcely add, that if in this inquiry 1 have been able 
to note certain important circumstances in the symptoms' and 
causes of various kinds of paralysis, which have been over- 
looked by the many acute and learned men who have anxiously 
and , carefully investigated the subject, it has been in conse- 
quence of my having been directed in my inquiries, by a know- 
ledge of the minute observations on the anatomy of the nervous 
system, and of the discoveries which have been lately made by 
Mr. Charles. Bell. 

The importance of the discussion is sufficiently proved by 
the circumstance, that not less than eighteen cases of differ- 
cut kinds of paralysis, the causes of which were hithetto but 
very imperfectly understood, have come within my limited 
opportunities of observation, in the course of the last twelve 
months. 

Albany^ March, 1822. John Suaw. 
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Art, ^11. 4 JUtter to the Editor^ from the Rev. Edw. 
. , _ respecting Secret Writing* 

Sir>-wA« a 8U{>plement to the paper on secret writing, 
^vhkh yon did me the honour to insert in your twenty-third 
Natnber^ I requeist yon will now publish the following : 

I* have received a very handsome letter from Mr. Chenevix, 
enclosing a draft for 100/. A particular motive/’ he says, 

inddeed me to submit the cipher you have unravelled to a 
severe examination; and the result has shewn that the mode I 
pursued was well adapted to the purpose. That cipher, how- 
ever, is but a small part of a system infinitely more general, 
but which I delayed mentioning, until the strength of this, 
its weakest portion, had been tried.” 

The following is the explanation of the sentences in Mr. Che« 
venix^s paper^ nambered 17 and 18 : 

No. 17.-— Although two keys are used here, the secrecy of 
the method is such, tliat in another example but one key is 
used; and no ajqirohension is entertained that the meaning 
can be detected. 

No. 18.— No cipher in existence, and employing such simple 
means as the present, could bear so severe a trial as that to 
which this method is here pot; and, should it come off tri- 
umphantly, it must be confes^d to have fulfilled every desi- 
deratum except the least important; it is not quite void of 
suspicion. 

I have the honour to be, your most obedient servant, 

Edw. Hircxs. 


Aut. XIIT. a Translation of Key’s Essays on the Cahi-- 
nation of Metaky 8ic. 

f Communicated by John George Children, Esq., F.R.S., 4‘c.] 
Continued from Vol. XIL, p. U99. 


^ - ESSAYXVllI. 

It is not the tonsumption of^the aerial parts that increases the 
weight of lead. * ^ 

Bcaligeh is so united with Cardan that I cannot separate 
Iham ; he must folloW him here as elsewhere. In his JEhrer** 
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citation^ No. 101, sectioa 18, he sup{>oses that the ihcreslsfed 
weight of calcined lead is occasioned by its aerial parts 
being consumed by the fire; for which same reason, he says, 
a baked tile weighs more than an unbalced one/’ Oh ! 
how resemblances often deceive ingenious minds ! This .gt>eat 
man, seeing the calx of lead and the tile become heavier, 
after passing through the fire, supposing the effect the same, 
sought only one same cause. It is however very different. 
The tile increases in weight by dimunition of bulk, the calx by 
the matter united with it. To make this more intelligible, who 
is ignorant that the tile is formed of a fat and sandy earth, 
kneaded with water, and that the sun, absorbing its moisture, 
leaves in it an infinite number of little caverns which the water 
had previously filled ? When baked in the furnace, the heat 
softens it, as it softens metals, and almost brings it into fusion, 
and in fact does fuse it, if the heat be excessive. In this 
softening, the parts contract, unite and stick together; the 
cavities disappear, and diminution of bulk ensues; whence its 
greater weight, as I have often said before. As for the lead, it 
fuses in the fire, as is known, and being melted, touches the 
vessel in all parts, not leaving the smallest portion of air 
within itself, according to the privilege' which nature has be- 
stowed on ponderous and fluid substances, to force upwards those 
that are less so, always sinking down in them. This lead, set 
aside, cools by degrees ; whilst its parts re-unite, and it con- 
. geals, sinking down in itself, and diminishing in volame, as 
appears ^by the little hollow, observed on the top when it 
is cold : so that we cannot suppose any air to be enclosed 
in this heavy mass. Re-melt and calcine it, and you will ^nd 
it heavier, not from the consumption of aerial parts, for it had 
none, but on account of the denser air united to it, as I 
have already said. And in point of fact, if it lost any aerial 
parts, would it not diminish in volume? On the contrary, its 
bulk increases. Besides, if this opiaiou were, correct, wby d^, 
not stones and plants gain ..might by. .calcination? Hence I 
infer that the CQPSumpitioD of the sefial parts never increaseii 
the wetglit of sttbstanooi^ whm notibllowed by a diiainiilioiii^f ' 
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bulk, which not being the case in the point in question, it caii« 
not be admitted as the cause of the increased weight of which 
1 speaking. 1 add in conclusion, that air, forcibly con- 
densed in a balloon full of it, at its escape from it reduces its 
weight, so far from increasing it, as Scaliger pretends. It is 
true, this occurs in that instance only. 

ESSAY XIX. 

It is not soot that increases the welyht of the vuU\ 

I read in the 10th chapter of the sixth book of the Chemical 
Secrets of Libavius*, (for I have not seen it elsewhere,) that Cte- 
salpin has written, that it is a thing worthy of admiration tliat 

* “ Cum nictaUum ludicum, quod stannum Indicum et calconi vocaiit, 
i^^nikus cxplurarcmus, id (juod prius crat gravissimuiu, in Icvissiinaiu 
tavillaiii, ct tclas instar araucaruiii, fiiligiiiLMuque ])oiiij)holygi siniilcpii 
redij^i iiiirabainur. Transmutatio niiniruin itidcin pondus variat, non 
sola alteimtio, qualis videtur esse in latcrculis. Hi cnim crudi, leviures 
sunt quam cocti, et tamen pcrdideruiit huniiditateiu adherentem ignlbus. 
Hue pertinet et Modestini Fachsii (a german chemist) quasstio, qui lial in 
examine nictallico, res igneni passce, non sine dctriiiienlu favillarutii pon- 
derosiores invcniantiir, quam iiondum illaUe. Si enim testam, jdiiiubum, 
inetallum et cupellam pondcres ante examcn, omnia sunt leviura quam 
post, itenim ad libellam revocatis scoriis, teSt!l, staiino seu massulii et 
cu|>e]lA,, cum tamen de plumho muUiim pcpierit. Andreas Ciesalpinus, dc 
mctallicis, lib. iii, c, 7, scribit admiratione digiium esse, quod plumbum 
nigrum ustum in fornace, donee ciuls fiat, poudere crescat octo aiit dcecni, 
pro singulis ceuteuariis, putatcpie idem fieri quod lateribus in fornace 
coctis, qui et ipsi post assationem, graviorcs redduntur, cum oppositiim 
deberet fieri, absumpta multa eorum substantia in igni. Vult auteni in 
loco deperditae accedere fuligiuem ignis, quae adhserens lateribus in poris 
coudensetur, quod inagis fiat in plumbo, quia in furno reverberii flamma 
super cineres reflcctatiir, ibique reponat suam fuligiuem : argumeiito, 
quod si itemm cinis in plumbum vertatur, moles diminuatur, rcliquo 
abeunte in excrementa ; unde concludit, ustione minui plumbum ; im- 
bribus augescere. Ex dictis facile respondeas Fachsio evenire quiesitiim 
bb pliimblpoiidiu.auctum crematurbjsed Osesalpini ratio vdlbl-Vronibus 
pbyaifiis riddiMlnin^Iwi tollsgent^ calcfsm vlvam debere fieri gra^ 

nec'potoefid fieri ki leviMimi4gnis^fuligiAefi;f4%.^bafif,^^lc^ 
idlrca«t%Lib« .vi^ ct 10, ^ MJ}C,LX: . 
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common lead*, when calcined, gains eight or ten per cent, in 
weight. Then, seeking for the cause, he says it is the soot por- 
diiced by the fire, which striking against the vault of the rever- 
beratory furnace, falls back on the matter, which Csesalpin 
would never have advanced, if he had paid attention to what I 
am about to remark. First, the soot, as it is gradually exhaled 
by the fire, is of so thin a nature that the seven ounces of in- 
crease found by the Sieur Bruii, would occupy more space than 
all the calx he derived from his calcination. In the second 
place, the abundance of soot would so blacken the calx of tin 
and of lead, that the ladies would never whiten their faces with 
it, as many do. Besides, what should hinder us from increasing 
the calx ad infinitum^ since the fire may be kept up as long as 
we will, and would always furnish soot ? Let me add, that the 
Sieur Brun calcined his tin with a naked open fire, so that the 
soot could only pass on one side, by the registers of the fur- 
naces, and fly off, and not fall down on the substance, in which 
too it could not sink, being lighter than the air contained in the 
vessel. As to Libavius, he rejects the opinion of Csesalpin, 
and even says that the very apprentices in chemistry will 
laugh at it, without, however, having himself adduced much by 
way of argument against it, {aVencontre,) wrapping up his opi- 
nion in such a heap of words, that it is not easy to develope it* 
Yet he would have such expressions as these be received as a so- 
lution of the difficulty. “ Transmutation changes the weight,** 
and a few lines further, ** Burning increases the weight of the 
lead.*’ The better to see the force of which answers, wc need 
only slightly vary the terms of our question, (the sense re- 
maining the same,) and apply them to him as thus, Why does 
the transmutation of lead into calx alter its weight? Because, 

*Plomb noir, so translated by Cottgrave. The mineral called black lead, 
])lumbago, (carburet of iron,) seems to have been called plumbagine, 
which Cottgrave says is pure lead, turned almost into ashes by the ve- 
heimeiice ol the fire. . Tlfis is the artificial plombagine, and comes )eed 
pot tiiitit theiSOQpii^ 

(by . which e»pih^BDeiir4t gdifis som<* part in: thoae mei^r) 

There is ahb a uatural/of Miiikral which (as Jdathtolhs 

ikinketh,) is no other than silver mingled with lead-stone, or ore«* 



140 


Tramlation of Rey*s Essaifs, 

says he, transmutation does alter it ? “ Why does burning 
increase the weight of lead?” Because, says he, burning does 
increase it. Observe, I pray you, if what he says of Cmsalpin's 
reasons, be not applicable to his own ? Certainly one need not 
be a great chemist, nor a great logician withal, to laugh at it. 
He that likes may admit these reasons, for my part 1 never shall 
adopt them. But I blush to disclose the disgrace of this per- 
son, who otherwise deserves great praise for the number of 
works he has published, full of much learning. 

ESSAY XX. 

The increased weight of the calx of tin^ or leady is not derived from 

the vessel, 

I now come to opinions which, as far as I know, have not 
been committed to writing. As nothing is in contact with the 
tin and lead during calcination, except the air and the vessel, 
they who will not acknowledge the former as the cause of its 
increased weight, cannot, I think, have recourse, with any seem- 
ing to aught but the latter. For they might persuade themselves 
that, during the calcination and continual stirring of the afore- 
said metals, the iron by burning becomes friable at its surface, 
a portion of which might mix with the calx, and so increase its 
weight; just as pearls, which the apothecary pounds in his 
marble mortar, acquire weight by the addition of the stony 
matter which, crumbling off, mixes with them, often to their 
prejudice to whom they are afterwards disposed of. But to 
do away this opinion, 1 observe, first, that if the powdered iron, 
which is brown, were to mix in such large quantity with the 
tin, it would render its calx dark coloured, which nevertheless 
is always white. Secondly, if the vessel were thus consumed, in 
two or three calcinations at most it would become useless ; 
whereas, it lasts many years, though used every day. Thirdly, 
from a very little tin or lead we should obtain abundance of 
calx, the whole vessel being easily reduced to powder by con- 
tinuing the fire, which experience contradicts. What is more, 
Mpdeatinus Faclisius hds observed, (as Libavius relates in die 
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place alluded to above,) that in the examination of metals the 
vessel, the cupel, the lead and the metal examined, are alto- 
gether heavier after the process than before they had undergone 
the dre, notwithstanding the loss df much matter that tlies off 
in fumes, which could not happen but from a great deal of the 
above-mentioned air adhering to the whole, a thing which till 
now has not been clearly understood. Thus the calcining 
vessel itself may become heavier, which I beg the Sieur Brunn 
to take notice of. 

ESSAY XXL 

The vapours of the charcoal do not increase the weight. 

I have been told, (if t ’uly T know not,) that one of my inti- 
mate friends *, a man of profound knowledge, and the most 
polished and solid judgment, to whom the Sieur Brun made the 
same request as to me, suffered himself to believe that the in- 
creased weight in question proceeds from the vapours of the 
charcoal, which, passing through the vessel, mix amongst the 
calx, which 1 maintain is impossible. For if such .vapours can- 
not pass through a glass phial, a tin plate, an earthen pot, 
(otherwise our boiled waters, our sauces, our pottage, would be 
infected with it,) how can they pass through a vessel of iron, 
whoso material is so much stronger ? If the most subtle air 
cannot penetrate it, (what otherwise would my .^lipile be 
worth ?) how shall these grosser vapours ? But if they could 
penetrate it, what shackles would they find in the calx to retain 
them ? Why should they finish their course there ? The heat, 
by its violence, expels from tlie tin and the lead the moisture 
which connected their parts, driving far away all the metallic 
vapours, although natural to them; and it will leave these 
foreign vapours ! There is no probability in it. Oh ! truth, 
how dear art thou to me, who canst make me contend against 
so dear a friend t ! 

[To be continued.] 

* HeBchampSj according to M. Gobet, who says he was a doctor of 
physic at Bergerac, a skilful inarbematiciaD, and n pupil of the celebrated 
Rodulphus Suellius, professor at Leyden, in IGOd. 

t Honest John Rcy might fairly say with the philosopher of old, ^‘Ami- 
cus Plato, amicus Socrates, sed magis arnica veritas an admirable 
motto for all who cultivate Science as she should be cultivated, not to 
support a system or a sect, but to develope truth. 
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The following papers have been read at the table of the Royal 
Society since our last report. 

Jan. 10. Extract of a letter from Capt. Basil Hall, R.N. to 
Dr. W. H. Wollaston, containing observations on a comet seen 
at Valparaiso. 

Elements of Capt. Hall’s comet, in a letter from Dr. Brinkley 
to Dr. Wollaston. 

17. On the ultimate atoms of tlie atmosphere, by William 
Hyde Wollaston, M.D. V.P.R.S. 

On the expansion in a series of attraction in a spheroid, by 
James Ivory, Esq., A.M. F.R.S. 

24. On the late extraordinary depression of the barometer, 
by Luke Howard, Esq., F.R.S. 

On the anomalous magnetic action of hot iron, between the 
white and blood-red heat, by Peter Barlow, Esq. ; communi- 
cated by Major Colby, F.R.S. 

31. Observations for ascertaining the length of the pendulum 
at Madras, by John Goldingham, Esq., F.R.S. 

Feb. 7, 14, and 21. An account of an assemblage of fossil 
teeth and bones, discovered in a cave at Kirkdale, near Kirby- 
Moorside, Yorkshire, by the Rev. William Buckland, Prof. 
Min. andGeol. Oxon., F.R.S. 

28. Communication of a curious appearance lately observed 
upon the Moon, by the Rev. C. F. Fallows, F.R.S. 

On the difference in the appearance of the teeth, and shape 
of the skull, in different species of seals, by Sir Everard Home, 
Bart. V.P.R.S. 

March 7. Experiments and observations on the developc- 
ment of magnetical properties in steel and iron, by percussion, 
by W. Scoresby , jun.. Esq. ; communicated by the President. 

14 and 21. On the alloys of steel, by Messrs. Stodart and 
Fataday ; communicated by J. Stodart, E^., F.R.S. 
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Art. XV. PROGRESS OF FOREIGN SCIENCE. 

I. Chemical Science. 

I. Principles of Combination, In Sir H. Davy’s researches 

on some chemical agencies of electricity,” published in the 
Phil, Trans, for ,1807, we find i.^jstated^ tliat when oxalic, 
succinic, benzoic, or boracic acid, perfectly dry, either in 
powder or crystals, was touched upon an extended surface, 
with a plate of copper insulated with a glass handle, the copper 
was found positive, the acid negative. In favourable weather, 
and when the electrometer was in perfect condition, one con- 
tact of the metal was sufficient to produce a sensible charge ; 
but seldom more than five or six were required. Other metals, 
zinc and tin, for instance, were tried with the same effect. 
And the metal received the positive charge, apparently to the 
same extent, whether the acid was insulated upon glass, or con- 
nected with the ground. The solid acid of phosphorus, which 
had been strongly ignited, and most carefully excluded from the 
contact of air, rendered the insulated plate of zinc positive by 
four contacts, but after exposure to the atmosphere for a few 
minutes, it wholly lost this power. When metallic plates were 
made to touch dry lime, strontites, or magnesia, the metal be- 
came negative : the effect was exceedingly distinct, a single 
contact upon a large surface being sufficient to communicate a 
considerable charge. For these experiments the earths were 
carefully prepared ; they were in powder, and had been kept for 
several days in glass bottles before they were used. It is essen^ 
tial to the success of the process, that they be of the temperature 
of the atmosphere. In some experiments which I made upon 
them, when cooling after having been ignited, they appeared 
strongly electrical, and rendered the conductors brought in con- 
tact with them positive.” — Supposing two bodies, the par- 
ticles of which are in different electrical states, and those states 
sufficiently exalted to give them an attractive force superior to 
the power of aggregation, a combination would take place, 
which would be more or less intense, according as the energies 
are more or less perfectly balanced ; and the change of pro- 
perties would be correspondingly proportional. This would be 
the simplest case of chemical union. But different substances 
have different degrees of the same electrical energy in relation 
to the same body ; thus the different acids and alkalis are pos- 
sessed of different energies with regard to the same metal,” Sfc, 
These experiments, and views relative to electro-chemical 
action, have met with universal admiration and gener«]kl ac- 
quiescence from the chemical world. The electroscope was 
that of Bennet, furnished with small condensing plates. 
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Dr. Brewster has published, in the last number of his Jour^ 
nal, “ Observations on the Production of Electricity by Con- 
tact, by Professor Gmelin of Tubingen, in which we find seve- 
ral experiments, made with the aid of Bohnenberger's new 
electrometer, with two zanibonic piles, that seem adverse to 
the above results of the English philosopher. Of one expe- 
riment with magnesia, the Professor says, “ This experiment, 
which was very often repeated, appeared to refute the exper'i- 
ments of Sir H. Davy so fully, that they scarcely seemed to re- 
quire any further refutation.*' And he concludes as follows : — 
“ The general result of these experiments is therefore this, that 
the electrical opposition between acids and bases, though so 
well established by other means, cannot be deduced from the 
electrical relation between these bodies and metals.” 

Most scientific readers, we believe, will hesitate a little be- 
fore they give up Sir H. Davy’s results, obtained by a simple 
instrument, which, by the way. Professor Gmelin disparages, 
for others of an anomalous character, inconsistent with them- 
selves, and with the well-known indications of voltaic elec- 
tricity. 

II. Calohic. We promised in our last to give some ac- 
count of M. Fourier’s speculations on the temperature of the 
earth. According to Mr. Fox, the temperature of metallic 
veins is generally from one to three centigrade degrees above 
that of the contiguous rocks. Considering the currents 
of air which circulate in the galleries of mines, as a con- 
stant cooling cause, it would appear that the above small 
difference of temperature should be the necessary conse- 
quence of the great conductibility of metals. It appears, 
also, that, this phenomenon properly studied, might serve to 
shew that the interior parts of rocks and metallic veins are 
themselves at still more elevated temperatures, and that it 
would thus furnish a new objection against the hypothesis ad- 
vanced by some philosophers, that the high heat observed in 
mines proceeds from a chemical action of the air on the sub- 
stances which line the walls of the galleries, and, in particular, 
the pyrites. These ideas of M. Arago seem confirmed byM. Fou- 
rier’s investigations. 

1. Suppose that a homogeneous solid mass is enclosed be- 
tween two infinite parallel planes, and that one of these 
extreme planes, being exposed to the action of a constant 
source of heat, is maintained at the fixed temperature whilst 
the opposite plane, which terminates the solid, is in contact with 
the atmospherical air standing at a fixed temperature a, less 
than b. If we conceive that the solid has been subjected for a 
very long time to these unequal but constant actions, of two 
exterior causes, the surface in contact with the air will take a 
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fixed temperature q less than b, and greater than a ; now, the 
value of Q is given by the following equation. 


h 

1 + e** 

By e we denote the depth of the solid, or the distance between 
the two extreme planes ; k and A are speciBc coefficients, that 
is to say, peculiar to the substance of which the solid is formed. 
These coefficients .must be determined by observations. The 
first A measures the facility with which the heat travels in this 
substance, from one particle to another. The second A mea- 
sures the facility with which the heat is dissipated by the sur- 
face. This effect includes two modes of cooling, namely, tliat 
due to radiation, and that occasioned by the contact of the air. 
If, for different substances, the coefficient A is the same, or 
little different, and if the temperatures b and a, and the depth 
e, are the same, the difference q — a will be greater when the 
conductibility is greater. 

2. Suppose that ahomogeneous solid mass is terminated by an 
infinite plane, and that the depth of the mass below this plane 
is extremely great. Let us assign to every point of the mass a 
common initial temperature, A, and let the plane which termi- 
nates it remain exposed to the air, kept at the fixed tempera- 
ture zero. The initial temperature b decreases slowly, in pro- 
portion as the heat is dissipated in the air. After a given time, 
marked the temperature q of the surface has a certain value 
expressed in a function of t, and of the specific coefficients A 
and A, which regulate the motion of the heat, in the substance 
of which the solid is formed. It is required to know how far 
this decreasing temperature q depends on the peculiar conduc- 
tibility of the solid. M. Fourier gives an equation of some in- 
tricacy, from which he infers that the temperature q of the sur- 
face is so much greater, as the heat is more easily conducted 
in the interior of the solid ; all other conditions being supposed 
the same *. 

Under the head of Caloric maybe laaged phosphorescent 
phenomena. A mixture of antimony and cream of tartar, ex- 
posed to the action of fire iu a close crucible, leaves a residuum, 
which is an alloy of potassium and antimony. This forms, in a 
certain state, a very active pyrophorus. Tartar emetic in powder, 
enclosed in a covered crucible, when ignited for a couple of 
hours, presents after cooling a carbonaceous-looking mass,mam- 
melated above like cauliflower, and interiorly radiated like an- 
timony. This mass inflames suddenly in the air, while the revived 
antimony runs together into globules of extreme brilliancy, 

^ Ann.de Chimiect de PhysiriUt\ xvi. R2. 

VoL. XIII. L 
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which then oxidize on their surface. This phenomenon was no- 
ticed first by Klaproth. Mr. Serullas states that the great in- 
flammability of this alloy renders it difficult to transfer it from 
a crucible into a phial ; and even dangerous, for, on breaking 
the mass with an iron rod, the whole is apt to explode with 
great violence. He accordingly prefers the following process. 
He introduces into a luted phial the tartar emetic, closes it 
with a stopper of chalk, and heats it moderately till the flame 
from the combustion of the carburetted hydrogen has ceased to 
appear round the stopper. He then withdraws the pliial, 
breaks it when it is cool, pulverizes its contents, which lie puts 
into another phial, the chalk stopper of which he lutes with a 
mixture of sand and clay, and exposes it to a stronger heat 
than in the first operation. When the flame of the oxide of 
carbon disappears, the process is completed. After the phial 
becomes cool, a cork replaces the chalk stopper 

Phosphorescence of Sulphate of Qiihiiua* — It appears from 
the observations of M. Callaude, apotherary at Annecy, that 
sulphate of quiiiina, exposed to a gentle heat, ht'comes highly 
luminous. M. Pelletier has since found, that sulpliatc of cin- 
chonina, as well as these two salts mixed, when exposed in a 
capsule to the steam of boiling water, becomes luminous ; but 
that neither quininaor cinchoiiina by themselves, nor their ace- 
tates, possess the phosphorescent quality f. 

III. We have not perceived since our last, in tliefoieign depart- 
ment, any thing of interest on the class of Simpli-: Bodies. Nor 
can we observe many important new facts on the class of Com- 
pounds. M. Vogel read to the Royal Academy of Sciences at 
Munich, a memoir on the action of -sulphuric acid on the mu- 
riates, from which we have extracted the following particulars. 
When we pour concentrated sulphuric acid on the hydrated 
deuto-muriate of copper, this salt loses instantly its green co- 
lour, and becomes brown, because the acid has abstracted its 
water ; but no muriatic acid gas is disengaged, nor do wc per- 
ceive any sign of effervescence. After preserving the mixture 
for some days in a close vessel, we can decant off’ the sulphuric 
acid, which is perfectly colourless, and does not contain a 
trace of copper, the muriate of copper remaining quite unde- 
composed at the bottom of the vessel. On exposing this salt to 
moist air, or on sprinkling on it a few drops of water, it resumes 
its green colour. On heating the above mixture, muriatic acid 
gas is readily disengaged, and sulphate of copper is formed. Ca- 
lomel is not affected in the cold by sulphuric acid, but at a boil- 

t Joum. de Pharm. Sept. 1821. 

J dimrn. th Phnrm. Dec. 1821. 
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ing heat, corrosive sublimate and deuto-sulphate of mercury are 
formed. No muriatic gas is evolved. On heating sulphur and 
calomel together, he obtained niuiiatic acid gas, indicating, of 
course, the presence of hydrogen in the former body. The two 
sublimed muriates of antimony and bismuth in a concrete state, 
are not affected at ordinary temperatures by sulphuric acid. 
No action occurs between muriate of silver and sulphuric acid 
without heat. M. Vogel says, that it is only the muriates, 
whose metals are capable of decomposing water, such as iron, 
zinc, and manganese, which occasion an effervescence in the 
cold with sulphuric acid, and that all the muriates whose bases 
do not decompose water, make no effervescence with sulphuric 
acid without the aid of heat. 

IV. We promised in the last Number to notice M. Robiquet’s 
speculations on the constitution of forro-prussiaie of potash, 
“ Mr. Porrett,’* says he, ‘‘ after having varied much with 
regard to the composition of this salt, regarded it in his last 
analysis, as formed by the union of one atom of prussic acid, 
two atoms of carbon, and one atom of iron; whilst, according 
to my experiments, it should be considered as a combination 
containing the elements of the hydrocyanic acid, and of the 
cyanide of iron, just as we conceive alkohol to be formed of 
water and olefiant gas. 1 had inferred, as a consequence of 
this manner of viewing the acid, that the triple prussiates 
might lliemselvcs be considered as a double combination of 
a hydrocyanate, differing for the different prussiates, and of a 
cyanide of iron, constant for the whole. M. Berzelius has 
just published a very extensive memoir, in which he labours 
especially to disprove the existence of this acid. The very 
numerous analytical experiments which he has made, to deter- 
mine the composition of the triple prussiates, have led him to 
admit that they were all formed of one atom cf cyanide of iron, 
and of two atoms of the cyanide of another metal. The main 
purpose of M. Berzelius is to establish, that the acid product 
which Mr. Porrettand I obtained, in decomposing the triple prussi- 
ates, is not a peculiar acid, but merely an acidulous hydrocyanate 
of the protoxide of iron ; so that this hydrocyanate, in combining 
with another base, forms a double hydrocyanate susceptible of 
conversion, by mere drying, into a double cyanide.” It is known 
that in Prussian blue, the portion of iron which supplants the 
variable base (potassium or potash, for example), is in the 
state of peroxide. If this combination be put in contact for 
a sufficient time with sulphuretted hydrogen water, there 
is a partial deoxidizement of the peroxide, and this retro- 
gradation cannot take place without a proportionate diminution 
of its capacity of saturation, and of consequence also, without 
a proportionate quantity of the acid being set at liberty. If M. 
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Berzelius^ view be correct, it is merely hydrocyanic acid which 
should be liberated in this case; whilst on the contraiy, M. 
Robiqiiet finds that it is the ferro-cyaiiic acid of Mr. Porrett. 
M. Robiquet conceives, on mixing a solution of a neutral salt 
of black oxide of iron with one of triple prussiate of potash, 
in the fabrication of Prussian blue, that till the iron passes 
to the maximum of oxidizement, the precipitate always retains 
a proportional quantity of alcali, which maintains the neu- 
trality of the precipitate ; and, that the perfection of Prussian 
blue consists chiefly in the complete peroxidation of the iron, 
and in the total abstraction of the potash ; a result which can 
be obtained only by the joint agency of oxygen and an acid. 
Acting otherwise we do not obtain Prussian blue properly so 
called ; so much so, that that of M. Berzelius formed with a 
solution of black oxide of iron, and simple washing with distilled 
water, did not acquire, notwithstanding its exposure to the 
atmospheric air, the qualities of ordinary Prussian blue. “ The 
Prussian blue thus prepared," says Berzelius, “ possesses 
properties which it does not do, when it is otherwise prepared ; 
it is soluble in pure water," &c. 

M. Robiquet hence thinks that M. Berzelius is mistaken in 
regarding Prussian blue as a subsalt, or at least as containing 
an excess of oxide. Besides, how can we admit that Prussian 
blue contains an excess of oxide, since, when it is treated by 
the most energetic and concentrated acids, we precipitate it 
entirely, and without abstraction of any portion of oxide, by 
the mere addition of distilled water. If after triturating Prus- 
sian blue along with concentrated sulphuric acid, we leave it 
to settle, and then decant the supernatant acid, we shall not 
find in it any trace of iron. This is not, however, the case 
with muriatic acid ; but here the residuum contains an excess 
of ferro-cyanic acid, since it was by this process that M. 
Robiquet succeeded in separating that acid from Prussian 
blue. Nor are the results obtained by M. Berzelius incom- 
patible with the existence of this acid. In fact, when it combines 
with a base, the oxygen of the latter may be conceived to 
unite with the hydrogen of the acid ; and the abstraction of 
these two elements by evaporation, would leave a ciompound 
represented by the constituents of cyanide of iron, and those 
of the other base, so that the analysis of this combination 
would present merely cyanogen and the metallic radicals. 
This transformation of the ferro-cyanates into double cyanides, 
does not take place undoubtedly for all the bases, and Prussian 
blue is itself a striking example of it, since however it be 
desiccated, it exhibits always hydrogenated products by its 
calcination in close vessels. 

M. Robiquet agrees with M. Berzelius with regard to the 
proportion of water, potash, and iron, in the triple prussiate ; 
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but he considers the black flocks, ivhich arc obtained on 
washing the residuum of the calcination of that salt in an 
earthen retort, as not being a quadri-carburet of i^on, but a 
mere mixture of the two ingredients. Pure silica ignited in 
an earthen retort with anhydrous ferro-prussiate of potash, 
after yielding an immense quantity of gases, chiefly azote, left 
a siliceous combination with the residuum of the triple salt, 
which was partly a simple hydro-cyanate of potash undcoom- 
posed. How can we imagine this compound with silica to be 
formed, if potassium alone be present; or how does not the 
silica expel the cyanogen from its combination ? 

When the anhydrous ferro-prussiate mixed with fused boracic 
acid was exposed to ignition in a glass tube, the apparatus 
always burst from the frothing up of the materials. With 
regard to the gaseous products of this salt by the action 
of ignited oxide of copper, the results have differed widely. 
Mr. Porrett found 4 of carbonic acid to 1 of azote ; M. 
Berzelius obtained the proportion of 3 to 2 ; and M. Robiquet 
that of 2 to 1 . These differences seem to proceed from the 
mode of operating, and the period of the process at which the 
examination is made. If the heat be applied slowly and suc- 
cessively, a pretty steady proportion is obtained during the 
whole course of the operation ; but a part of the carbonic 
acid is retained by the potash. When the heat is applied sud- 
denly over the whole extent of the tube, the ratio of the car- 
bonic acid to the azote is extremely variable. No precise 
analytical results can be inferred from the experiments with 
peroxide of copper, for the above reasons. But M. Robiquet 
has judiciously combined the two actions of oxide of copper 
and boracic acid on the anhydrous prussiate. This experiment 
completely succeeded. He mixed together 1 gramme of an- 
hydrous prussiate, 2 gr. of fused boracic acid, and 20 gr. 
of oxide of copper. The whole was introduced into a strong 
tube of small diameter. To this tube he joined a second, 
containing muriate of lime exactly weighed, from which a 
third, conducted the gases under the glass receiver. After 
making the requisite reductions in the gaseous products, he 
had obtained : 

Azote 0.2297 } ^ n a 

Carbon q . 1 994 T" 0.4291 

a quantity which, combined with the proportions of iron and 
potash found in one of his preceding experiments, gives for one 
grain of prussiate, 

Cyanogen 0.429 1 ^ 

Iron , 0.1 442 C forming a sum too great by 0.0713, 

Potash , 0.4980) 


1.0713 
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But in admitting, with M. Berzelius, that the anhydrous prussiate 
contains potassium, we have, 

Cyanogen . . . 0.4291 

Iron .... 0.1442 

Potassium . . . 0.415 

' 1 ) 7^83 

a result as near as possible to the weight employed. He proved 
by a subsequent experiment with oxide of copper and fused 
boracic acid, heated together, that the water which appeared in 
decomposing the triple prussiate, was derived from the boracic 
acid, for the quantity of moisture absorbed by the muriate of 
lime was thcj same in both experiments, amounting to 0.45 in 
the first ; surely much greater than should exist in 2 grains of 
well ignited boracic acid. 

V. Organic Compounds. — ArialT/sis of the roots of black 
hellebore^ by MM. Feneulle and Capron MM. Pelletier and 
Caventou some time since analyzed the roots of white hellebore, 
and M. Vauquelin those of the hellcborus hyemalis. The latter 
chemist found that the activity of the plant resides in a principle 
contained in the oil. The present analyzers agree with him 
in referring the activity of black hellebore to no principle of an 
alcaline nature. The final result of their examination gave 
the following products ; 

1. A volatile oil ; 2. a fat matter; 3. a resinous matter; 4. 
wax; 5. a volatile acid ; 6. a bitter principle; 7. mucus; 8. 
alumina; 9. gall ate of potash, and acidulous gallate of lime; 
10. a salt, with an ammoniacal basis*. 

M. F. Cartier has lately analyzed the petals of the white 
provenqal rose, from 1000 grammes of which he obtained, after 
incineration, a residuum of 99 gr., containing subcarbonaie of 
potash, phosphate, and traces of muriate of the same base, car- 
bonate of lime, phosphate of lime, traces of phosphate of mag- 
nesia, some silica and oxide of iron. The quantity of the last 
substance was determined with precision; it was 12.5. P'rom 
1000 gr. of red roses, he procured only 50 of residuum, which 
contained no more than 4 oxide of iron. He says that a phy- 
sician of Provins had some time ago hazarded the opinion that 
roses contained iront. 

The ichorous secretion of the tinea'capitis, consists, according 
to M. Morin’s analysis, of supcracctate of ammonia, osmazome, 
gelatine, fluid albumen, concrete albumen in great abundance, 
a fatty matter, chloride of sodium, with traces of phosphate and 
sulphate of lime ; in all nine ingredients 

M. Bouillon Lagrange has extracted from the semen contra 


Jour, lie Phar.j Nnv. f fhiil. 


X Ihid. 
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vermes, an essential oil, which he advises to be given in small 
quantities, mixed with syrup, as a valuable anthelmintic. The 
above substance, is not, as some authors have stated, the seed 
of a plant sent from Persia, but the flower-bud of the artemisia 
contra L. 

In the Journal de Pharmacie for Dec. 1821, we find a letter 
from Mr, Thos. Morson, an English apothecary, dated London, 
12th Nov., to JM. Planche, one of the editors ofthat work. 
He says, The important discovery of cinchonina will enable 
us to discover certain sophistications used in commerce. From 
peculiar circumstances 1 am in possession of the following 
formula for preparing extract of cinchona : Take of the extract 
of the horse chcstnut-trcc bark 200 p., yellow rosin 25 p. ; 
mingle. A very large quantity of this strange composition has 
recently been sold to the apothecaries in the different parts of 
England, and on the continent.*’ The respectable druggists 
and apothecaries of London, who supply this kingdom, too 
well know the pharmaceutical establishments where the extract 
of Peruvian bark is made ; they are above such a fraud. 

Under the chemistry of organic bodies we may consider ve- 
getable and animal physiology. Two papers of considerable 
interest have lately appeared on these subjects. The first is a 
memoir “ On the influence of green fruits on the air, before 
their maturity, by M. Th. de Saussure,” distinguished by the 
precision of experiment and soundness of induction, character- 
istic of this philosopher’s researches. It was read before the 
Physical Society of Geneva, 7th Sept., 1821, and subverts de 
fond en comhlc, the dissertation of M. Berard, crofvned by the 
Institute of France, of which some account was given in the 
1 1th vol. of this Journal, p. 395. 

Researches elicited by the specific stimulus of money or me- 
dallions, have not of late years, it must be allowed, aided much 
the promotion of science. Like the prize poetry of our schools, 
those forced plants of philosophy, however gaudy their foliage 
and inflorescence, seldom bear any solid fruit, while they too 
often poison the surrounding air with rank and jealous exhala- 
tions. As the passion for theatrical effect, will render such 
academic games always agreeable to our lively neighbours, care 
should be taken that the unsuccessful competitors may not have 
it in their power to accuse the arbiters of incapacity, favouricism, 
or corruption. We know that the decision in favour of M. Be- 
rard excited much dissatisfaction, and some surprise, in Paris, 
and that it was ascribed by many to the protection of a powerful 
patron. Among the luckless candidates there was one of no 
mean talent, who took the opposite view of the subject to M. 
Berard, a view in unison with M. de Saussure’s early researches 
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on vegetation, which is noMr fully confirmed by his recent expe- 
riments. 

“ When I was occupied,” says this able philosopher, “ in my 
researches on vegetation*^ with the action of green fruits on the 
atmospheric air, I admitted that they produced the same effects 
as the leaves, or that they poured out like them oxygenous 
gas, by the decomposition of the carbonic acid, with this dif- 
ference that, in an equal volume, they decomposed much less. 
My experiments on this subject indicate, that grapes in the 
state of verjuice, and the green fruit of the solanum pseudo- 
capsicum, exposed to the sun, and adhering to the plant and 
soil, which make them grow, add oxygen to the air contained 
in the vessel in which they are enclosed ; whilst thejsame fruits, 
in circumstances otherwise equal, destroy the oxygen of the 
vessel, when it contains hydrate of lime. This substance, by 
absorbing the carbonic acid which they form, and that which 
they receive from the soil, prevents the oxygen from making its 
appearance, which would otherwise have been disengaged. 

“ In the experiments which I published, the disengagement 
of oxygen gas had not the same success when the fruits were 
detached from the plant that bore them. Like the leaves, they 
absorbed oxygen gas from the air in obscurity, replacing it in a 
volume nearly equal to the fruit, by an equal quantity of car- 
bonic acidgas; bntin the sun they decomposed only in part the 
acid gas produced during the night, whilst on the plant they 
decomposed it altogether. This partial and purely accidental 
difference depended evidently on the decay or loss of the vege- 
tative force which a fruit must suffer when it is detached from 
its plant, and which receives no nourishment; and this difference 
ought not to affect the experiments which led to the conclusion 
that green fruits comport themselves in the air, as the leaves 
do. These experiments offered, moreover, merely a confirma- 
tion of the principle which supposes that the faculty of emitting 
oxygen gas in the sun is essential to the green herbaceous parts 
in a state of vegetation.” 

M. Berard deduced from his experiments the remarkable 
result, that green fruits, in any period of their growth, do not 
comport themselves like leaves in sunshine ; that they do not 
there decompose the carbonic acid gas ; that they do not there 
disengage oxygen gas, and that the only action which they 
exercise on the atmosphere in every period of their vegetation, 
is to transform its oxygen into carbonic acid ; he is even led to 
believe that, in an equal time, green fruits cause the disap- 
pearance of more oxygen in the sun than in the shade, 

M. de Saussure justly observes, that since the object is to 

* I’agcs 57 and 1 29. 
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nscertain if the green herbaceous substance of fruits, con- 
sidered in itself, disengages oxygen gas, we ought to consider 
that those in which this colour is very feeble, and which are 
formed of a very thick, yellow or white, parenchyma, cannot 
lead to any very determinate result ; for it is admitted, (with 
very rare exceptions,) that the vegetable matters, which are not 
green, corrupt the air, both in the sun and the shade, in what- 
ever part they arc found, and that their effect may overbalance 
that of the green portions. We regret that our bounds will 
not permit us to follow the Genevese philosopher through the 
details of his masterly and decisive researches. The following 
is his recapitulation of results, on which, we conceive, perfect 
reliance may be placed. 

1. Green fruits have the same influence on the air, in sun* 
shine and obscurity, as the leaves ; the action differs only in being 
less intense than that of the latter. 

2. They cause the disappearance, during the night, of the 
oxygen gas of their atmosphere, and they replace it by car- 
bonic acid gas, which they partially absorb ; this absorption is 
usually less in the open air than under a receiver. 

3. In equal volume, they consume more oxygen in the dark, 
when they are distant from, than when they are near to, their 
maturity. 

4. During their exposure to the sun, they disengage, in 
whole or in part, the oxygen of the carbonic acid which they 
have imbibed during the night, and leave no trace of this acid 
in their atmosphere. Several fruits detached from the plant, 
add also oxygen gas to air which contained no carbonic acid. 
When their vegetation is very feeble or languishing, they corrupt 
the air in every circumstance, butless in the sun than in the shade. 

5. Green fruits detached from the plant, and exposed to the 
successive action of the night and of the sun, change the air 
little or nothing in purity and volume ; the slight variations, 
which we observe in this respect, depend either on their greater 
or less faculty of elaborating carbonic acid, or on their compo- 
sition, which is modified according to their degree of maturity. 

6. Green fruits decompose, in whole or in part, not only the 
carbonic acid which they have produced during the night, but 
also that which we add artificially to their atmosphere. When 
Ave make the latter experiment, with fruits which are aqueous, 
and which, such as apples and grapes, elaborate but slowly the 
carbonic acid gas, we perceive that they absorb in the sun, a 
portion of gas much greater than a like volume of water could 
do in a similar mixture. Thereafter they disengage the oxygen 
of the absorbed acid, and appear thus to elaborate it in their 
interior. 

7. Their faculty of decomposing carbonic acid, becomes 
feebler, as they ripen. 
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8. They appropriate, during their vegetation, the oxygen and 
hydrogen of the water, making it lose the liquid state. 

9. These results are sometimes to be observed only in volumes 
of air, which exceed 30 or 40 times the volume of the fruit, 
and by weakening much the heating action of the sun. If we 
neglect these precautions, several fruits corrupt the air, even 
in the sun, by forming carbonic acid with the ambient oxygen. 
But still in the latter case, the mere comparison of their effect 
in the shade, with that which they produce, under the succes- 
sive influence of the night and of the sun, demonstrates that 
they decompose the carbonic acid. 

10. The differences between the results of M. Berard and 
mine, proceed principally from his enclosing the fruits in a space 
which was only 6 or 8 times greater than their own volume, 
and which was too narrow for them not to suffer by the neigh- 
bourhood or contact of the sides of the receiver heated by tlie 
iun. Some succulent plants, (i)lantes grasses,) resist this trial, 
and my results with the cacttis^ may have induced this chemist 
to treat fruits by the same process ; but several of them require 
more tender management, not only than the fleshy plants, but 
even than the most delicate leaves.. 1 think also that he ought 
to have nourished the fruits with a small quantity of water; 
the appearance of freshness which he found in them after the 
experiment, might have some weight, if he had been operating 
on leaves, which lose their look and consistence by the least 
drying; but it has little value for thick and fleshy fruits, which 
may be deteriorated and lose their weight, without giving any 
such indication by inspection alone. 


The second paper to which we referred above, is entitled, 
“ Examination of the Blood, and its Action in the different 
Phenomena of Life, by J. L. Prevost, M.D., and J. A. Dumas,*' 
published in the Bihliotheque Universellc. “ If wc submit,** 
say these gentlemen, “ to the action of the voltaic pile, the 
white of an egg, it is decomposed, the coagulated albumen is 
carried to the positive pole, the caustic soda to the negative. 
This experiment, which we owe to Mr. Brande, demonstrates 
that the white of egg ought to be regarded as an albumenate 
of soda, with excess of base. We have submitted to a very 
careful microscopic examination, the coagulum which is pro- 
duced in these circumstances, and it is not without satisfaction 
that we have seen very distinct globules similar in every thing 
to those of the blood, &c. ; the same appearance, the same dia- 
meter, the same disposition to form ranges or aggregates. This 
remarkable result appears proper to throw some light on the 
animal secretions, and in particular on the formation of the 
chyle.** They measured the dimensions of the globules of 
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blood in different animals, by the method of Captain Kater. 
The following is their table of results. 


Name of the Animal. 

Callitriche d’ Afr 
Man . . . 

Dog. . . , 

Rabbit . . . 

Pig ... 
Hedgehog 
Guinea pig . 
Muscardin 
Ass . . . 

Cat . , . . 


Real dlamuer 
in parts of au 
EiigliHh Inch. 
1 

• T 0 0 ^ 

“ TtVo 


do. 

do. 

do. 


do. 


do. 

. do. 

1 

• 4 r:'S 

• TuSt 


Name {of the Ahimal. 

Grey Mouse 
White Mouse 
Sheep . . 

Horse . . 

Mule . . 

Ox . . . 

Chamois 
Stag . . . 

She goat 


Real diameter 
in pailM of$aii 
English lurh.; 

* • • 

• . ■ do* 

- • • 

. . . do. 

. . . do. 

. . . do. 

• • • 

. . . do. 

• * • Wo^) 


According to Sir E. Home and Captain Kater, the mean 
dimension of the human globule is only 75 (/oo inch, which 

agrees perfectly with the determinations obtained by Dr. Wol- 
laston with his most ingenious micrometer, described in the 
Philosophical Traiisactions for 1813. Dr. Young, by the em- 
ployment of his eriometer, has also furnished various measures 
which may be depended on. The following are extracted from 
his Introduction to Medical Literature, published in 1813. 


Diameter of a globule of the blood of the calf of an inch. 

— Miiman blood diluted with water . . . ^ 

— 1 Iumanblood,after being several days in water 

— Blood of the mouse 4 b:V<i' 

— Blood of the thornback Taffir 


We thus perceive that the measurements of the foreign 
observers are, probably, all too high rated. But the most 
remarkable result which they have arrived at, is that while the 
globules are circular in all the mamuiiferre, varying only in 
size from one animal to another; that they are elliptical in 
birds, and vary little in size, the variation being only in the 
greater axis. They are also elliptical in all animals with cold 
blood Another very curious fact is, that the colourless glo- 
bule which exists in the centre of the particles of blood has 
exactly the same diameter (y^o^) of an inch, whatever be the 
form of the particle and the animal to which it belongs. In 
conclusion of their memoir we find some interesting remarks 
on the transfusion of blood. They bled animals to syncope, so 
that when left alone, or when water or serum of blood at 100® 
Fahr. was injected into their veins, they died. Into others, 
exhausted by a similar hmniorrhagy, when they injected the 
blood of an animal of the same species, every portion of the 
blood thrown in, re-animated perceptibly this kind of corpse ; 
and they found, not without astonishment, that after restoring 
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to it a quantity equal to what it had lost, it began to respire 
freely, to move with ease, to take nourishment, and to be 
restored to perfect health, when the operation was properly 
conducted. 

If we take the blood to be injected from an animal of a dif- 
ferent species, but whose globules have the same form, although 
of different dimensions, the animal is but imperfectly relieved, 
and can rarely be kept alive for more than six days. The 
pulse becomes quicker, the breathing preserves its regular 
state, but the animal heat falls with a remarkable rapidity 
when it is not artificially kept up. From the instant of the 
operation the stools become mucous and bloody, and preserve 
this character till death. If we inject blood with circular 
globules into a bird, the animal usually dies in the midst of 
very violent nervous affections, which may be compared in 
rapidity, to those caused by the most intense poisons. They 
are manifested even when the subject on which we operate, 
has not been enfeebled by any notable loss of blood. 

The blood of the cow and the sheep was transfused into 
cats and rabbits. Whether the operation was practised im- 
mediately after the extraction of the blood, or whether this 
was left at rest in a cool place for 12 or even 24 hours, the 
animal has been restored for some days, in a great number 
of cases. The blood was kept in a fluid state, either by 
eliminating a certain quantity of fibrine, or by adding 0.001 of 
caustic soda. The blood of the sheep excites in ducks rapid 
and powerful convulsions, followed by death. They have 
frequently seen a bird die before they had completely emptied 
the first syringe, although it had experienced but a slight 
bloodletting before, and although it was in vigorous health. 
They consider transfusion in man to be absurd and dangerous, till 
ive be further advanced in the intimate knowledge of the active 
principle of the blood. 

VI. Analysis and Chemical Apparatus. — M. Berzelius, 
in his elaborate memoir on the manner of analyzing the ores of 
nickel, inserted in the Annales de Chimie et de Physique for last 
June, after applying to a new native combination of that metal 
with arsenic, sulphur, and iron, the method by nitric acid; by 
nitro-muriatic acid ; by nitro-muriatic acid and acetate of lead; 
finally, hits on a more satisfactory mode of analysis by the 
agency of chlorine, which merits to be generally known. We 
have alluded to it in our last Number, p. 330, where something 
similar is described from Gilbert’s Annalen^ as the contrivance 
of M. Dobereiner. 

On a barometer tube, at the distance of three inches from 
one of its ends, blow a ball of such size as that it will be filled 
pnly one-third, by the powder of the substance which we wish 
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to examine. On the other side of this ball, draw out the tube 
a little, and blow in it a second ball, somewhat smaller, after 
which bend the drawn part of the tube, in the manner shewn 
in the figure DEFGH, (fig. 1). We must weigh the tube 
first empty, and then with the substance to be analyzed, to 
learn the weight of the latter. 

For disengaging the chlorine, we may employ a vessel. A, 
which has the capacity of 1, or at most 2 litres, (from 2 to 4 
pints). We introduce into it a mixture of common salt and 
oxide of manganese, and till the vessel up two-thirds with water. 
The oiifice must then be closed with a cork, through which 
pass an elongated funnel, B, and a small bent tube, which gives 
issue to the gas. Fig. A B D, explains this arrangement better 
than any description. From the bent tube the gas passes into an- 
other tube, C, which contains small fragments of fused muriate 
of lime, and from this tube it enters the small apparatus that 
contains the powder to be analyzed. The joinings are made 
by small tubes of caoutchouc firmly tied round the glass tubes. 
Tlie drawn-out tube, G 11, descends perpendicularly into a 
bottle, H 1, two thirds filled with distilled water; G II, passes 
through a cork which closes the mouth of the bottle, and 
which contains also another tube, from 24 to 36 inches long, 
tlirough which the excess of chlorine escapes out of the 
apartment by a window, or chimney. This arrangement is 
shewn in the figure G H I K. The bottle can be placed at a 
convenient height, by means of the screw, M. 

When every thing is thus arranged, we pour concentrated 
sulphuric acid, by the funnel B, into the flask, till a disengage- 
ment of gas begins to appear. We must, however, take care 
that the mixture does not heat too much, which would cause 
too rapid an extrication of gas. The disengagement of this is 
sufficiently quick, when four or five bubbles rise every minute 
into the bottle, 11 1. As soon as the greater part of the atmo- 
spheric air is displaced by the chlorine, we set a spirit of wine 
lamp at a little distance below the ball, E. We require but a 
very small flame, and we must avoid too great a heat ; for it is 
difficult to expel entirely, especially at the commencement, the 
atmospheric air, by which a small part of the ore might pro- 
duce arsenious acid, which would render the result inexact. 
According as the mass becomes hot, we perceive an orange- 
coloured liquid distil over, which condenses in the little ball, 
F ; and as this fills, it runs off by the tube G H, and falls into 
the water. 

During the operation there is formed muriate of peroxide of 
iron (bichloride), which sublinus in led and transparent 
spangles, and of which a small quantity is deposited even in the 
tube E D. For this reason, it is proper to have the tube so 
long, that the sublimed part may not pass off. Another part of 
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the muriate is carried by the current in the direction E F. 
When the acids are condensed with the muriate, there results 
a white and crystalline matter, a little of which descends 
even to the small ball F, which was made to hinder the mu- 
riate of iron from falling into the bottle. This white mass 
is insoluble in the orange liquid. After draining oft’ the latter 
into the bottle, we may decompose the white mass by a gentle 
heat, the double acids (chlorides') are volatilized, and the mu- 
riate of iron re- appears with its red colour. 

Twelve hours are sufficient for finishing the operation. The 
chlorine produces no partial decomposition ; the whole ore com- 
bines with it, and what remains insoluble after the process has 
suffered no change. It is not at all necessary, therefore, to 
wait till all the powder be decomposed. 

When we slop the operation, a part of the volatile acids 
(chlorides?) still adheres to the sides of the little apparatus, 
from the large ball to the opening of the tube H. To clear it 
off*, we heat the two balls at once, to such a temperature only as 
will not volatilize the chloride of iron, and during the cooling 
of the balls, we introduce by the funnel B a solution of carbo- 
nate of potash, which causes a rapid disengagement of carbonic 
acid gas, by which the last acid vapours are swept away. 
When wc have finally removed D E F G H, we dip G H several 
times in pure water, to remove the acid traces which may still 
adhere to it, both within and without, and we pour the water 
into the bottle. We then dissolve the metallic chlorides in 
thcj water. 'Unit of iron is quickly dissolved, but that of nickel 
resists the water at first. We must add to the water a single 
drop of muriatic acid, to prevent the liquor from becoming 
troubled. We now fdter and weigh the undissolved part. 

The liquid contains muriate of protoxide of iron, mixed with 
that of the peroxide. It is the proto-chloride of iron which 
forms first, and which, usually enveloped in that of nickel, is 
thereby hindered from combining with a new dose of chlorine. 
In order, therefore, to bring the iron to the peroxide state, we 
wc must add nitric acid, and heat to ebullition. We then satu- 
rate with ammonia, precipitate the iron by the succinate of 
that alkali, adding finally an excess of ammonia, to be certain 
that no substance, insoluble in this alkali, remains in the li- 
quid. The ammoniacal liquid must be diluted with a great 
deal of water, as free a.s possible from atmospheric air ; and 
the oxide of nickel is to be precipitated by caustic potash. 
Tiie oxides of cobalt and copper, remaining in the solution, are 
deposited during the evaporation of the ammonia. The silica 
is to be sought for in the alkaline liquor, by saturating this with 
muriatic acid, and evaporating to dryness. Water re-dissolves 
the salts, but leaves the silica. The oxide of nickel, as well as 
that of cobalt, contains silica sometimes, which must be sepa- 
rated by the solution of the oxide in muriatic acid, and by eva- 
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poration to dryness, which renders the silica insoluble. If any 
copper be associated with the nickel, in the potash precipitate, 
it may be separated from an acid solution by sulphuretted hy- 
drogen, which does not act on the latter metal. 

The water in which the acid vapours have been condensed, 
contains arsenic and sulphur. But if the mineral contained, at 
the same time, bismuth, zinc, antimony, or tin, the muriates 
of these metals would be also found in the liquid. This last 
circumstance would render the analysis extremely complicated. 
M. Berzelius, for this reason, passes over it in silence. The 
bottle K I must be furnished with a ground stopper. The inte- 
rior of the tube IK being washed, we cork the bottle, and 
leave it in a warm place, till the greater part of the precipitated 
sulphur be acidified. If there remains any part of it, we open 
the bottle, and make the liquid boil ; the suljdmr is aggluti- 
nated, and may then be conveniently washed, dried, and 
weighed. 



as possible with caustic potash. If a precipitate fall, we col- 
lect and examine it; then we render the liquid acidulous again, 
and precipitate the sulphuric acid by muriate of barytes. We 
next pour into the residuary liquid a solution of a known quan- 
tity of metallic iron in nitric acid, and precipitate the oxide of 
iron and arsenic acid by ammonia in excess. If this operation' 
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be postponed till the other ingredients have been determined, 
tve may calculate with more precision the quantity of iron ne- 
cessary to precipitate the arsenic acid. For 1 atom of arsenic 
we take 2 atoms of iron, which makes, according to Berzelius, 
the relative weight of 3 parts of iron to 2 parts of arsenic. 
Though an excess of oxide of iron augments the bulk of the 
precipitate, it contributes, however, t6 render the subarseniate 
less gelatinous, and more eal^y to edulcorate. We ought to 
heat the subarseniate at the fire two successive times, to be 
sure that it can lose nothing more, for a small quantity of sul- 
phuric acid often adheres to this precipitate with much energy. 
As arseniate of barytes is also an insoluble compound, Berze- 
lius endeavoured to separate the arsenic acid from a neutral 
solution by muriate of barytes, but he found anomalous results, 
that render this method of no value 

M.Peschier of Geneva, has published lately elaborate analyses 
of different varieties of mica, the results of which are as follows : 

Silica Alum. Liiut» Irou Fr. Tuan Maii|;. Smhi Lilli. Pot. 

1. Green mica of Vesuvius 45.7 31.7 0.95 10.75 b.S 0.1 atiace 

S. Black mica of Vesuvius 42.0 8.35 0. 15.7 8.35 15.0 8.5 2.5 

a Fol. black mica of Sib. 35.5 11.25 •— — 16.0 30.0 a trace 1.7 — 6.1 

The latter specimen came from the Uralian mountains, as 
well as the mica analyzed by Klaproth, who detected no tita- 
nium in it. His analysis gave, silica, 42.5; alumina, 11.5; 
magnesia, 9; oxide of iron, 22; manganese, 2; potash, 10; 
and loss, 1 . M. Peschier says he has also discovered titanium 
in the white mica of Siberia, with short rounded plates and 
metallic lustre, as well' as in the mica of Massachusetts. This 
is the first time that titanium has been recognised in the 
micas ; Mr. Peschier is prosecuting his researches to see if it be 
one of their general constituents. It was at the invitatian of 
M. Soret, whose optical researches on mica have been so much 
admired, that M. Peschier undertook their chemical investiga- 
tion. Each of the above specimens has only one axis of double 
refraction +. 

VII. Applications of Chemistry to Medicine and the Arts . — ^We 
perceive nothing of consequence in the foreign journals on the 
last subject. What belongs to medicine has been already dis- 
cussed under vegetable chemistry. The quantity of original 
matter, in the present Number of the Journal, precludes the 
account of optics, promised in our last. 

VIII. Among the many curious papers on Electro^mujgnetism, 
with which Gilbert’s Annalen have been lately enriched, we 
have been particularly pleased with that of M. J. J. Prechtl, of 

Amiaies de Chim. et de Phi/a. xvii. p. ] 13. 
t Jour, de Phys. xciii. p. 
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Vienna, inserted in the third number of the seventeenth volume. 
He coils round a glass tube or wooden cylinder,' steel-wire cover- 
ing the surface as with a continuous sheath. To one end of 
this cylindric spiral, he applies the south or north pole of a 
magnet, and draws it along the cylinder in a straight line, 
parallel to the axis. In this way a magnet is formed, which 
possesses the following properties : 

(а) Along its whole length, it has on one side the north, 
and on the opposite side the south pole. 

(б) These transversal magnetisms are in every point of the 
length of the wire-cylinder, equally strong. 

(c) Both of its ends exhibit on the contrary no particular 
polarity, and they have no other magnetism than that which 
belongs to every individual point of the whole length. Thus 
the transversal magnet is in the same condition as the con- 
junctive wire of the voltaic column. 

(d) If we hold this transversal magnet over a magnetic 
needle, in the declination-plane, it repels exactly like the con- 
junctive wire, the north pole of the needle to the right or to 
the left, according as the effective north-pole of its transversal 
magnetism lies to the left or to the right hand; and with 
peater or less force, according to the strength of its magnet- 
ism, even to 90 degrees. 

(e) If we draw the one pole of a magnet along this trans- 
versd-magnet, in a spiral direction, the wire becomes magnet- 
ized longitudinally ; the transversal magnetism disappears, 
the two poles are found at the two extremities, and it now 
resembles an ordinary magnetized steel wire. The longitu- 
dinal and transversal magnetisms are not compatible with each 
other, in their full exhibition. 

Besides this transversal magnetism with single polarity, 
magnets may be easily made, possessing several transversal 
imagnetisms. Take four magnetic bars, about a quarter of an 
inch thick ; provide a small disk of wood, with an aperture of 
about an inch diameter in its centre, and four grooves, cut in 
one face of the disk, leading from the circumference, inwards, 
in these grooves the magnetic bars are to be fixed, with their 
narrow edge outwards, and their ends projecting into the 
aperture. Let a north pole alternate with a south pole in the 
circle, so that the ends of the bars right opposite to each other 
may be homologous ; and adjust the whole, so that they may 
touch the circumference of a steel wire-coil, about half an inch 
diameter. We Aen draw this spiral wire, through the opening 
and between the four magnets, taking care that the cylindric 
coil does not revolve on its axis, but that the direction of 
each individual magnetic pole remains in the same plane with 
the axis; for, otherwise we wire would acquire the longitu- 
dinal magnetism. Instead of the wire-coil, wc may take a 
massive cylinder of steel. This will acquire} when treated in 
VoL. XIII. M 
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the same way^ the compound transversal magnetism, without 
its extremities having a stronger magnetism than each of its 
cross sections. These transversal-magnets with manifold po- 
laritieSf have all the above enumerated properties of the single 
transversal magnets, but their phenomena are still more in 
unison lyith those of the electrical conjunctive wire ; for, under 
this manifold polarized magnet, the deviation of the needle is 
the reverse of chat above the magnet. 

In the following manner we may produce a section of a 
manifold polarized transversal magnet in a larger rod, and 
with a proportionally greater number of poles. We take a 
ring of steel wire, from four to six inches diameter, and furnish 
it with as many poles as we can apply to its circumference. 
Lay the ring flat on a table, and apply to its outer edge the 
two poles of a herse-shoe magnet, that are as near each other 
as possible ; then remove the magnet and apply it in succession 
all around, at distances equal to the width of its own poles. 
In this way it is easy to induce on a steel ring, of about five 
or six inches diameter, from twenty to thirty opposite poles. 

This steel ring which represents a section of the manifold 
polarized transversal magnet, exhibits relatively to the greater 
extension and smaller number of the existing magnetisms, 
the phenomena which a section of the conjunctive-wire pre- 
sents. In every part of it the magnetic needle with its north 
end above it, stands to the right hand ; below it, to the left ; 
and inversely. M, Prcchtl thinks that these direct results 
leave no further doubt concerning the magnetical condition of 
the conjunctive wire. 

IX. Natural History. — It results from the researches of 
Baron Humboldt, that in all the temperate zone, the gluniaceous 
and composite plants, form together more than a fourth of the 
phanerogamous, (plants with visible flowers, to distinguish them 
from the cryptogamous.) I'he forms of organized beings are 
found in mutual dependence. The unity of nature is such that 
these forma have limited each other, according to constant and 
immutable laws. When we know for a certain point of the 
globe the number of species which a great family, (for example, 
fliatofthe glumaceous, composite, or leguminous,) presents, we 
may estimate, with much probability both the total number 
of the phanerogamous plants, and the number of species which 
compose the other vegetable families. Thus by knowing, 
under the temperate zone, the number of the cyperacets or com- 
posite, w^may guess that of the gramineous or leguminous, 
'i hese estimates shew us also in what tribes of vegetables, the 
floras of a country are still incomplete. The geography of 
plants may be considered as a part of terrestrial physics. 

On comparing the different systems of grouping in the two 
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worlds, we find in general in the new, under the cqnatoreal 
zone, fewer cyperacece and ruhiacecB^ and more of the compositee ; 
under the temperate zone, fewer joncacete^ labiatce; umhellifercB^ 
and cruciform^ and more composittB^ ericinem, and amentaceie, 
than in the corresponding zones of the ancient world. The 
families which augment from the equator towards the pole, 
(according to the method of fractions^) are the glumacea^ the 
ericinece^ and the arnentacea ; the families which diminish from 
the pole towards the equator are, the leguminous^ the rubiacex, 
the etiphorbiacecSy and the malvaceee ; the families which seem 
to attain the maximum under the temperate zone, are the com- 
posita, the labiated^ the umbellifer<B, and the cruciform. 

To the tabular view of quotients or fractions, which indicates 
the relations of every family to the entire mass of the phanero- 
gamous plants, might be added a table, in which would be com- 
pared together the absolute numbers of the species. The fol- 
lowing is a fragment which embraces only the temperate and 


the frozen zone ; 

France. 

North Amcrira. 

, l.aplaiii1. 

Glumacem 

460 

365 

124 

Compositae 

490 

454 

38 

Leguminous 

230 

148 

14 

Cruciform 

190 

46 

22 

Umbelliferae 

170 

50 

9 

Caryophyl latte . 

165 

40 

29 

I.abiatm 

149 

78 

7 

Rhinanthcte 

147 

79 

17 

Anieritaccx* 

69 

113 

23 


On examining in detail what we already know on the ratio 
of the monocotyledonous to the dicotyledonous, we observe 
that the denominator becomes progressively smaller, (and with 
the greatest regularity,) in going from the equator towards the 
G2° of north latitude ; it augments, perhaps, anew in regions 
still more northerly on the coast of Greenland, where the gra- 
ininese appear very rare. The ratio varies from l-5lh to l-8th 
in the different parts of the tropics. According to Mr. Brown, 
this ratio is every where l-5th in the ancient continent, (in 
India, in equinoctial Africa, arid in New Holland). Under the 
temperate zone we find that the monocotyledonous are to the 


bicotyledonous, 

In Barbary . . as 1 to 4.3 

Egypt . - », 1 „ -^5.0 

Caucasus and the Crimea „ 1 „ 6.0 

Kingdom of Naples . „ 1 „ 4.7 

State of Venice . ,, 1 „ 4.0 

France . . I j> 4.7 

Germany . . »> 1 4.0 

Switzerland . . „ 1 „ 4.3 


M 2 
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British Isles . as 1 to 3.6 

North America . »> 1 4.6 

Under the frozen zone, in Lapland „ 1 „ 2.8 
' „ Iceland „ 1 „ 2.8 

As the monocotyledonous love humidity, they are more nu- 
merous on the British islands, and rarer in Egypt and on the 
arid mountains of Caucasus. 

In the most fertile portion of Europe in the centre of the 
temperate zone an extent of country of 30,000 square leagues 
nourishes nearly 6,000 species of plants, of which 2,200 are 
acotylcdonous or cryptogamous, and 3,800 phanerogamous. 
Among the latter there is nearly 500 composita^ 300 gramincre, 
(exclusive of the cyperoidece and joncacece^) 250 leguminous, 
and 200 cruciform, but only 70 amentaceee, 50 euphorhiacea*, 
and 25 malvacece. The great families form from 4^ to , the 
small under of the total mass of the phanerogamous ; this is 
the mean state of vegetation in Europe in fertile districts between 
42^ and 50° of N. latitude. We may consider the ciphers indicated 
in the following table as the co-efficients of each family, for by mul- 
tiplying the number of phanerogamous plants of the temperate 
a^one of Europe by 0.75, or 0.53, wc find the number of species 
which compose the families of the gramincse, or the cruciform. 

France Germany Temp. America Lapland 


Composite 

vs 

or 

0.135 

i 

or 

0.125 

i 


Glumaccm 

tV 


0,127 

7^ 

»» 

0.141 



Gramincm alone 



0.077 

iV 

99 

0.077 

tV 


Leguminous . 

tV 

»> 

0.063 

A 

99 

0.056 

tV 


Cruciform 


99 

0.052 

A 

99 

0.056 

T)V 


Umbelliferm 


99 

0,048 

A 

99 

0.046 

A 


Labiates 

"ST 

99 

0.042 

A 

99 

0.038 

A 

Tul^ 

Cyperaceee alone 


99 

0.037 

A 

99 

0.056 

A 


Amcntaceas 

tV 

99 

0.020 

A 

99 

0.025 



Orchidem 

A* 

99 

0.015 

A 

99 

0.023 

„ 


Boragineae 


99 

0.014 

tV 

99 

0.014 

.. 


Rubiacem 

7^ 

1* 

0.014 

tV 

99 

0.014 

.. 


Euphorbiaceae . 

tV 

99 

0.014 


99 

O.OlO 

• • 


Joncacem 


99 

0.012 

A 

99 

0.011 

1 

TT? 

...'A 

Ericincm 


>1 

0.008 

A 

99 

0.011 

.. 


Malvacem 

TTff 

99 

0.007 

Ao 

99 

0.004 

tA . 


Coniferm 


99 

0,005 

A”? 

1» 

0.004 

To"J 


Ericineas & rosages 


99 

... 

... 

99 

... 

A 



Explanation of the Signs, — ^ thedenominator of the fraction 
diminishes from the equator, towards the north pole ; the de- 
nominator diminishes from the north pole towards the equator 



165 


Progress (^.Foreign Science. 

X. Economics, or Applications of Science to the ordinary pur-- 
poses of life. Preservation of Grain.~ln the present posture of 
agricultural affairs, any plan which could promote the preser- 
vation of grain merits public attention. In the year 1819, M. 
Clement-Desormes published in the Journal de Physique an 
ingenious paper on this subject, of which no account, we believe, 
has been given in this country. 

It is well known, that water is the grand instrument of the 
decay and destruction of all organized matter. Vegetable and 
animal substances, deprived of moisture, will keep for any 
length of time, if they be protected from the depredations of 
insects. But these insects cannot themselves exist, or soon 
perish, in an air hygromctrically dry. M. Clement ascertained 
this important fact, on the insects which habitually prey on 
grain. He therefore proposes to construct granaries of cast- 
iron, in the form of great cylinders or parallelopipeds, which shall 
be entirely filled with grain, and into which no air shall be 
suffered to enter, till it has passed through a body of unslakcd 
quicklime. But as the air, interspersed among the grain, will 
vary in volume, with the variations of the barometer and ther- 
mometer, he attaches a valve to one extremity of the great iron 
rase, which allows the expanding air freely to escape, while 
the ecjuilibrium of pressure will be restored, when the bulk 
of the included air contracts, by the passage of the dry air 
over the lime, through a valve opening inwards. Since it is of 
consequence to be able to inspect any part of the body of grain 
at pleasure, he provides the iron magazine with two or more 
vortical wells, consisting of square or round pipes of cast 
iron, open within, but closely joined to the great iron case at 
top and bottom, and sliding valves placed at different points of 
this well, may be opened by appropriate rods, and will thus 
exhibit the state of the included grain without laying open the 
main magazine to the moist air of this climate. A magazine 
of this kind may be built, at the present price of cast iron, 
much cheaper than one of equal capacity of storage in stone 
or brick-work ; for if it be 20 feet deep, it will serve for as 
much grain as a building of 10 stories high, and of the same 
horizontal area ; allowing, in common granaries, the grain to lie 
two feet deep. But a leading advantage of M. Clement’s plan, 
is the saving of the manual labour, required in the common way, 
for turning over the grain from time to time. As the grain is 
secluded from moist air, and all equally dry in the iron maga- 
zine, there is no necessity whatever for that troublesome and ex- 
pensive operation. 

The expense, we believe, will be much less to build an iron 
than a common granary ; so much so, that we have no doubt 
farmers will- eventually preserve their grain in a similar 
way. Supposing the house to be formed of large iron plates. 
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with flangeft for bolting them together, with packing of lead, 
as in water pipes, it will be most economically and conveniently 
made in the quadrangular form. Across the bottom of one 
end, an iron pipe, having a number of small holes, or thin slits, 
might be laid, from the middle part of which a similar pipe 
would rise to the top. This might be the receptacle of the lime, 
reduced to pieces about the size of a plum. A valve at top, 
opening freely inwards, would admit the external air, when the 
equilibrium required it. At the other end of the chamber, bu 
near to the middle height, might be placed another horizontal 
iron pipe, also perforated with little holes, froin the middle of 
which would ascend a vertical tube, considerably above the top 
of the magazine. Here would be fitted a valve, opening out- 
wards. if the grain had been stored in a somewhat damp 
state, then a current of desiccated air could be easily deter- 
mined through it, so as to render it speedily dry, by establish- 
ing a small fire in the eduction pipe above the top of the 
chamber.' Thus a constant current of air would pass down 
through the lime, and, in its hygrometrically dry state would 
sweep through the body of grain, necessarily robbing it of its 
pernicious moisture. We need not enter into further parti- 
culars concerning the number and forms of these pipes, &c., 
which will suggest themselves to every man of sound scientific 
principles. In such a magazine, we believe that well-cured 
grain, might be preserved for any length of time without dete- 
rioration ; and at no further expense than the interest of money 
on the first cost of the building. A pent-house roof should be 
stretched over the chamber, to screen the workmen from rain 
when they are introducing or discharging grain, inspecting its 
condition, or changing the lime, which may be easily done by 
having a false bottom to its cylinder, capable of being drawn 
up by an iron rod fixed in its centre. The openings in the top 
should be shut, after Glauber’s plan, with grease-lute. 


Art. XVI. ANALYSIS OF SCIENTIFIC BOOKS. 

i. Voyage en Ecosse, et aux Isles Hebrides^ 'par L. A. Necker de 
BAVS^om^yProfesseur Honoraire de Miner alogie et de Geologic 
d I Academic do Geneve y Membre de la Societ6 de Physique et 
d'Histoire Naturelle de GenevCy Membre Honoraire de la 60 - 
cieti Geologique de Londres, et de la Socitte Wernerienne 
Edinburg y ^ c. 3 tomesy Suo. pp. 1549. Geneve et Paris. 

This is a very pleasing work; the production of an amiable 
and accomplished mind. The author’s principal object is 
geology ; a subject which his studies in the great school of 
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the Alps, render him well qualified to discuss ; while strict 
attachment to truth, in contempt of the allurements of hypo- 
thesis or system, gives a rare value to his descriptions. This 
quality will be most gratefully acknowledged by all the dis- 
passionate readers of the polemical geognosy of Scotland, in 
which identical phenomena are very frequently painted in totally 
different colours and forms, by the contending votaries of 
Neptune and Pluto. Whether the actual position and distri- 
bution of the inert mineral masses which compose the crust of 
our globe, have resulted from the agency of water or lire, 
must appear to every man of common sense, a question in 
science, susceptible of very tranquil investigation, one little 
calculated to kindle dissension or awaken animosity. It is, 
however, too true, that the northern capital of this island con- 
tinued for many years a scene of such strife among its geologists 
and geognosfs, as their subject itself could alone have rivalled, 
had Vesuvius burst forth in the middle of their Firth. 

This world-making mania which split Edinburgh into fac- 
tions, is itself not the least geological curiosity in Scotland, and 
deserves inquiry into its causes, as well as the juxta-position of 
barren rocks. Contemplated simply with a philosophical eye, 
without any sarcastic reference towards the intellectual city^ the 
al)ove phenomenon might perhaps be traced to some or all of the 
following causes: 1st. To the practice at the Royal Society of 
Edinburgh, of entering into a verbal discussion, often somewhat 
animated, on the papers which are read before them. 2d. To the 
predominance of metaphysical disquisitions in the Scotch Univer- 
sities, from which a habitof indefinite argumentation is often ge- 
nerated; the reverse frame of mind to that required in physical 
investigation. A person of this temper, will dispute for victory 
with unwearied vehemence. To this cause we must ascribe 
the extraordinary number of debating societies in Edinburgh. 
.'3d. To the great influence which the men of law, whose task 
it too often is to refine on trifles, and “ make the worse appear 
the better reason," exercise on Edinburgh Society ; an in- 
fluence due to their acknowledged talents, as well as numbers. 
These concurring circumstances give, perhaps, an undue pre- 
dominance to the syllogistic logic which costs nothing, over 
the sounder but less shewy logic, of Bacon. It was, perhaps, 
this scholastic spirit which unhappily operating on the poweWul 
and elegant mind of the late Professor Playfair, led it, thongli 
admirably calculated for inductive research, to expend itself 
less profitably on the hypotheses of Dr. Dutton. Having thus 
enumerated what appear to be the main causes of the late geo- 
logical frenzy of tlie Scottish capital, we shall now proceed on 
our tour with the Genevese philosopher. 

Though riiineralogy was the chief end of Mr. Necker's 
journey through Scotland, he judiciously cxtelidcd his views 
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to many other objects interesting to every enlightened tra- 
veller ; and has thus composed a far more readable book tlran 
geological tours have usually been» always excepting the 
Voyages dans les Alpes of M. de Saussure. The study of 
mainners/’ says he, considered in a general pomt of view, 
and in reference to the ancient constitution and peculiar con- 
dition of Scotland, were the subjects which next to natural 
history, captivated my attention, during my residence in that 
interesting country. The len^ of my visit; the inappreciable 
happiness which I enjoyed of living in the society of celebrated 
men, who honoured me with their friendship, or aided me 
with their advice ; and lastly, my acquaintance with the differ- 
ent dialects spoken in the British Isles, put me in the most 
favourable position for observing with advantage.” 

We can, indeed, easily imagine, that an ingenious young 
man of agreeable manners, coming to prosecute his studies 
in Edinburgh, from that illustrious republic which gave to 
Scotland its revered system of ecclesiastical polity and faith, 
would be hospitably received ; but when we recollect that this 
stranger was the grandson of the minister Necker, and of the phi- 
losopher de Sauasi^'” , as also the kin'^man of Madame de 
Stael, we are sure tirat every facility would be afforded to his 
researches. We are happy to find that such opportunities 
have been well bestowed; and, after the interval of a few 
years, yield a rich return of generous feeling and information. 
Some English readers may probably think that Mr. Necker has 
occasionally been led through varmth o. heart, to eulogize the 
northern part of the British island, somewhat at tlie expense 
of the southern. It appears that on his arrival in Scotland, 
he was under ' the inuuc:i«.e of certain prejudices against the 
natives of tbkt^country, which were in vogue among the 
English and, he accordingly takes some pains to shew, that 
the reproaches bestowed by the latter people on their brethren 
of the North, are altogether unmerited. His intention is no 
doubt laudable ; but we believe that the sarcasms circulated 
in England against the sister nation by Wilkes, Johnson, and 
the author of Junius, have now little currency, and no influence 
whatever in obstructing the industry of the Scots. This 
pushing people have contrived in various ways to secure their 
full share at least of all the loaves and Ashes in the civil and 
military appointments, both at home and in the colonies. 

The Scotch geologist has little need to wander far in quest 
of gratification, however strong his migratory tendencies be in 
other pursuits. The very nakedness of the country, the total 
absence in many districts of soil and vegetation^resent to the 
geological student its chief value and attraction. Thus Mr. Boue 
in his Essai Giologique sur lately published, says, ^^1 saw 

with phMLSwre the nearly naked mountains of that country, and 
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the rugged precipices on its shores, which permitted me to 
trace at leisure, during a journey of many days, not merely the 
relations of a few strata, but several geological formations, 
sometimes under very singular circumstances.’' 

The untrammelled spirit of observation which Mr. Necker 
uniformly breathes amid the seductions of system and the 
tyranny of names, merits the highest commendation. Nullius in 
verba is obviously his travelling talisman, as it ought to be that 
of every philosopher. Full credit may therefore be given him 
for the following declaration in his Preface: In all these re- 
searches it was my duty to detach most perfectly the impartial 
relation of facts from every thing hypothetical and systematic. 
The traveller who recounts his observations ought, in my opi- 
nion, to be regarded as a witness who depones to the verity of 
a fact, without being obliged to emit his conjectures as to its 
causes. In this spirit I have followed, although imperfectly 
without doiibt, the path so skilfully traced out to geologists by 
my illustrious grandfather, De Saussure, a path truly philoso- 
])hical, of which his Vot/ages dans les Alpes exhibit an admirable 
outline. Leaving to others to decide on the origin and mode 
of formation of mineral masses, I have had in view only to 
C3xamine with attention the phenomena which nature presents 
to us ; and if I have occasionally sought to draw some infer- 
ences from this examination, 1 have never ventured beyond the 
more immediate consequences, those which geognosy autho- 
rizes, such as, without assigning the agent which may have 
presided at the formation or consolidation of rocks, fix the 
relative antiquity of the different masses, agreeably to principles 
universally adopted at the present day.” 

It was during the years 1806, 1807, and . 1808, that Mr. 
Necker was in Scotland. Had the work, noK^iirst published, 
related to politics, or to the arts and sciences in general, the 
delay would have greatly diminished its value. But in refer- 
ence to its geological purport, the interval has been well em- 
ployed, and has brought to the original stock of observation a 
great accession of interest. Since his departure from Scot- 
land he has surveyed several districts of the Alps of Switzer- 
, land and Savoy ; he has visited a part of Auvergne, of the 
Vivarais, the Pyrenees, the coasts of Provence, and of the 
Genoese states, and journeyed, for the sake oY geology, through 
many counties of England, particularly Cornwall. Hence he 
has been enabled to compare the geological structure of these 
different regions with that of Scotland and its neighbouring 
isles. And he justly remarks that, whether it be as a painter 
or naturalist that we observe different countries, it is comparison 
only which can teach us to seize in each its characteristic fea- 
tures. 

“ The geological description/’ says he, which Professor 
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JamesoQ of Edinburgh has given of certain districts of Scot- 
land, and of some of the Hebridian isles, having never been 
translated into French, is hardly known in the countries where 
this language is spoken. Even did they know it, I may ven- 
ture to assert, without pretending to take from the merit of 
tbe many valuable observations with which the works of this 
learned mineralogist are replete, that a too scrupulous attach- 
ment to the doctrine of his illustrious master, Werner, 
has injured the accuracy of some of his observations. He 
has even neglected sometimes to state facts which, by their 
consequences in reference to geological mkhods, deserved to be 
examined with the greatest care ; facts which characterize the 
mineralogical region of Scotland, but which have been some- 
what too lightly omitted by the learned disciple of the Frey- 
berg geologist, because they exhibited a manifest opposition to 
certain points of the system of Werner. It was to the study of 
these phenomena that I most particularly devoted myself; and 
without wishing to deduce theoretical conclusions, I have 
sought to verify their existence, and ascertain the consequences 
which result from them*.” 

Nothing can be more just than his remarks on the legerde- 
main which the fanatical Wernerians played off against the 
followers of the Huttonian heresy. I'he former availed them- 
selves of the ascendancy which a more minute study of minerals 
afforded, to depreciate the observations of their adversaries. 
They denied the existence of facts which the latter had dis- 
covered, or they tried to sink their importance. Hence it 
happened that phenomena, important to the natural history 
of the earth, have never been made known and appreciated as 
they ought to have been, by geologists most capable of estimat- 
ing their consequences. The mixture of hypothesis with obser- 
vation, and the vagueness of nomenclature in the objects de- 
scribed, were little fitted to command the attention of the natu- 
ralists of our days, of those philosophers who, having adopted 
in the study of nature a more sober march than their predeces- 
sors, seek for precise observations rather than brilliant theories, 
and require an exact definition of the objects that engage them. 
Directed by a similar conviction, I sought to verify, on the con- 
tested spote, the observations of the two schools ; and without 
embracing the volcanic doctrine of Hutton, or the Neptunian 
system of Werner, both of which, in the still limited state of 
our geological knowledge, appear to me equally incompetent to 
explain tbe formation or the actual state of the globe, 1 am sa- 
tisfied that the greater part of the facts on which Werner has 
founded his system of geognosy are truths, general, important, 
and which have been verified by observations repeated in dif- 

Vul. 1 . lutroductiou, p. iv. 
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ferent regions of the earth. But I have at the same time found 
that there exist facts, neither less general nor less important, 
\f^hich Werner did not know ; facts which his disciples have 
denied, and which are hitherto not duly appreciated by the 
greater number of geologists, who have not personally observed 
them ; and that these facts, noticed for the first time by Dr. 
Hutton, have been conBrmed by the subsequent observations of 
Mr. Playfair, Sir James Hall, Lord Webb Seymour, and others."' 

Mr. Necker's work is divided into four parts. I'he first is 
occupied with Edinburgh, its society, climate, and the minera- 
logical structure of its environs, extending to both sides of the 
Forth, of which there is a useful map at the end of the first 
volume. His second part is devoted to that most interesting 
of ail known geological scenes, the island of Arran, which he 
has also illustrated with a map. Under this division we have 
an account of the adjoining island of Bute, and a disquisition 
on the manners of the Lowland Scots. His voyage to the 
Hebrides, which was both extensive and enterprising, occupies 
the third part; and in the fourth we have a lively account of 
the manners of the Highlanders, before and since the rebellion 
of 1745; disquisitions on the Gaelic language, of which Mr. 
Necker has been a diligent student; on the authenticity of the 
Poems of Ossian, and on Gaelic poetry and music. In an Ap- 
pendix the author presents us with an interesting and well- 
drawn outline of the natural history of Scotland. 

Before entering on a detailed description of the geological 
phenomena observed in the hills round about Edinburgh, and 
on the banks of the Firth of Forth, he gives a sketch of the 
general structure of the territory. This mineralogical district 
comprehends the whole hydrographical basin of tbe^ Forth, and 
a part of that of Tay. Bounded on the north by the first chain 
of the Grampian mountains which stretch from south-west to 
north-east, and on the south by the long chain of the hills of 
Lammermuir, this vast basin terminates to the east in the 
German Ocean, and to the west and south-west it graduates 
into the basin of the river Clyde. The bottom of this great 
valley, which extends from the primitive mountains of the north 
of Scotland, to the transition hills of the south, belongs to the 
class of secondary formations. The nature of the rocks which 
compose this territory, the peculiar position of their strata, and 
the great abundance of coal which they contain, have induced 
geologists to rank it under the independent coal formation of 
Werner. Here we have alternating beds of conglomerate or 
coarse puddingstone, of sandstone, and slate-clay, contain- 
ing vegetable impressions. The presence of coal, and espe- 
cially of schistous coal; the disposition of the beds in concave 
surfaces, or in the shape of a basin, so that the extremities of 
the strata rise towards the mountains on whose feet they re- 
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pose, while they are almost horizontal in the middle of the 
basin ; finally, the structure of this fonnation, as Werner ex- 
presses it, shews that it is independent of the ordinary series of 
foTinations which compose a mountain-chain. This coal for- 
mation is parcelled out in tattered fragments, which occupy the 
lowest grounds of the country, without any mutual con- 
nexion among its parts. Thus, while in the above district 
w'e see it fill up an immense valley, between primitive and 
transition mountains, there exists, towards the Murray 
Firth, one of these coal districts set down, as it were, in 
the midst of the primitive chain; and to die south we find 
another in the transition mountains of the north of England, 
following the sea-shore northward from Berwick, we meet at 
Siccar Point, the southern limit of the coal formation of Scot- 
land. The sea has here laid open the precise point where the 
rocks of this formation join with the transition grauwackes of 
Lammermuir. Whatever is to the north of the base of these 
lulls belongs to the coal formation, which extends over all the 
low districts of the counties of Haddington, Edinburgh, Stirling, 
Kinross, and Fife, and which is united in the county of Lanark 
to the coal formation of the counties of Dumbarton, Renfrew, 
and Ayr, which fills the basin of the Clyde. An approximate 
idea of the northern limit of this formation may be had, by 
drawing a line in the direction from north-east to south-west, 
from Stonehaven, a small sea-port in Kincardineshire, where 
Mr. Playfair plaeed the junction of the primitive and secondary 
rocks, to Callender, in Stirlingshire, where, by Mr, Nccker’s 
observations, we pass from one of these formations to the other. 
The coal formation of Edinburgh is separated from the grau- 
wacke of Lammermuir by a narrow stripe of red sandstone, to 
which formation probably belong the sandstone of Hawthoriiden, 
near Roslin and that of Craigmiilar Castle, as well as the conglo- 
merate of the Siccar Point. This same sandstone formation is 
found on the northern limit of the coal country, where it re- 
poses also on the transition rocks ; for in the first chain of the 
Grampians we observe likewise grauwacke and a rock of quartz, 
feldspar, and chlorite, which appears to belong to the transi- 
tion class ; but this stripe is inconsiderable, and is sometimes 
altogether absent. 

A striking feature is still wanting to this geological portrait. 
Above the coal region, which has been described as an immense 
basin* whose surface, little elevated above the level of the sea, 
is relieved merely with rounded hillocks, there rises at uncer- 
tain distances conical hills, or ridges of naked and precipitous 
rocks, of a nature totally different from the ground on which 
they repose. The rocks which form these hills, whose height 
varies from three hundred to seven hundred and sixty feet, 
are basalts, wackes, grunstein, and other rocks of the same 
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nature, as well as porphyritic slates, porphyries, and amyg- 
daloids with a basis of wacke or clay. The above rocks 
are not found in beds, but in irregular masses, or arranged in 
prismatic columns, and sometimes in spheres with concentric 
laminae. These rocks constitute the principal and character- 
istic mass of the formation whiqh Werner has named Jlottz trap^ 
a formation which he regards as the most recent of the general 
and universal deposits. He considers it, with the exception of 
the alluvial masses, as having once entirely covered all the 
other rocks ; and, but for the numerous revolutions and sub- 
versions which our globe has experienced, the formation of floetz 
trap, or of stratiform trap, would still extend, according to this 
learned geologist, over the whole surface of the earth, and 
would thus conceal the more ancient formations. 

Mr. Necker considers this hypothesis as inadmissible, be- 
cause it assigns to the trap formation an extent by far too great. 
In fact, it occupies at present but a very small surface compa- 
ratively with the general formations, such as those of the gra- 
nites, micaceous and argillaceous schists, and especially the 
sandstones and limestones so abundantly spread over all the 
parts of the earth with which we are acquainted. The floiitz 
trap formation, on the contrary, dispersed in insulated parcels, 
and at great distances from one anotlier, occupies merely cer- 
tain districts, which have no mutual relation. Large countries 
are entirely without them. They are not found in the great 
chains of the Alps, of the Pyrenees, and of the mountains of 
Sweden and Norway, which comprise, however, a complete 
succession of the general formations. Other reasons still more 
powerful oppose the opinion of Werner, relative to his stratiform 
traps, and authorize us to regard their formation as being of a 
nature very diflerent from that of the other classes of rocks, 
and to assign them, in the system of geognosy, a place altoge- 
ther distinct. 

It has been frequently remarked that from the most ancient 
primitive deposits whose appearance is entirely granular and 
crystalline, to the most recent formations which have a dull 
and earthy aspect, the rocks seem to have diminished in purity, 
hardness, and tenacity, by a constant gradation. Yet here we 
have the formation of floetz trap, which seems to interrupt this 
uniform march of nature, by presenting to our view the same 
appearances, the same structure as the primitive rocks, although 
its origin be comparatively very modern. It has also been often 
observed, that the more recent the formation of rocks, the 
greater number the variety of animals or plants they contained 
under the form of petrifactions or impressions. If then, as 
Werner supposes, the floetz trap be one of the most modern of 
the great universal deposits formed by precipitation, we ought, 
by analogy, to suppose it replete with animal or vegetable spoils 
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in much greater abundance than the stratiform formations on 
which it reposes. But the very reverse of this is the case ; the 
majority of observers agreeing in the fact, that basalts, and 
the rocks of the same nature, contain no trace of organized 
matter. Kirwan, indeed, and some German mineralogists, 
have asserted the presence of shells in basalt and in wacke ; 
but these shells, in number inconsiderable, and of undeter- 
mined genera, have been observed only in a very few loca- 
lities. And even should it be proved, which it has not, 
that the rocks which contain them are true basalts and true 
wackes, it would be no less certain that fossil shells are the 
greatest rarities in this class of rocks. Mr. Neckcr affirms 
that in those which he has himself observed in Scotland, 
in Auvergne, in the Vivarais, and in Languedoc, he has 
never perceived the slightest trace of organized bodies. The 
preceding facts lead liim to consider the basaltic rocks as a 
product of different origin from the others, or a formation sui 
generis, and he calls it accordingly the independent trap format 
tion. In retaining for this class of rocks the generic title of 
traps, which several German and French mineralogists have 
given it, he desires it to be understood that the traps of the 
Swedes, and of M. Faujas, do not belong to this division. In 
fact, these latter are transition rocks, corntennes, varieties of 
petrosilex, or siliceous schists, often even grey wackes, of a very 
fine grain and compact texture. He also excludes the rocks of 
hornblende of the primitive formation, as well as the transition 
gruDStein, although Werner has grouped all these rocks under 
the denomination of trap. In reality, a comparative examination 
of the griinstein of transition, with the trap grunstcin, discloses 
marked differences in their composition and in their structure. 
In the last', the hornblende exists in greater abundance ; it is 
presented under the form of short and narrow plates, while, in 
the first and in the primitive amphibolic rocks, it affects that of 
elongated parallelopipeds, or needles. 

The characters of composition and position, which distinguish 
the trap rocks are, the cohesive aggregation of their constituent 
parts, their more or less granular texture, the almost total 
absence of petrefactions. The structure has this peculiarity, 
that these rocks are not divided into parallel beds, which pre- 
serve through a long space the same direction and the same 
inclination. They occur under the form of prismatic columns, 
of balls composed of concentric spherical laininte, or of tables, 
but most frequently in shapeless masses, and at other times in 
beds, or in veins, which penetrate the rocks of every class of 
formations, from granites to sandstones and slate clays. The 
rocks of the trap formation repose on every other, occasionally 
even on those of alluvion, and arc thence the newest of all. 
They do not form considerable mountains, nor long chains of 
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hills, but they are disposed in scattered fragments, and in so- 
litary conical hills, ivhich rise here and there out of the bosom 
of the plains. Sometimes, on the top of a mountain composed 
of rocks of a different formation, there starts up a ridge of trap 
rocks, vertically like an enormous wall. Lastly, the character 
which distinguishes them from the greater part of known rocks, 
is their property of causing singular modifications and remark- 
able changes on the rocks on which they repose, or which they 
penetrate in the form of veins. This truth, hitherto little attended 
to, has been insisted on only by Dr. Hutton and his pupils. 

The greater part of the hills round Edinburgh belong to the 
trap formation. Arthur-scat, the Calton-liill, the rock on 
which the castle is built, Braid and Blackford hills, and a part 
of the Salisbury-crags, are trap-rocks ; as well as several masses 
on the northern bank of the Firth of Forth, such as the rocks 
of North Queensferry, of Burntisland, of Kinghorn, and Kin- 
caid near Ely. On the southern shore of the gulf we have also 
the hill named Taprene Law, above Haddington ; the rock of 
the Bass; North Berwick Law; the islands of Faidra; Craig- 
leith, and the rocks of Dunbar. The greater part of the 
Pcntland-hills, also, probably belongs to the same formation. 

The great precipitous rock on which the castle of Edinburgh 
is built, consists entirely of a beautiful black basalt, whose 
surface exhibits, from decomposition, a whitish or yellowish 
crust. Here we have neither beds nor prismatic columns, but 
a mass divided by numerous fissures into irregularly angular 
pieces. On a comparison of specimens, Mr. Necker hnds that 
the basalt of the columns at the base of the Piiy de D 6 me, in 
Auvergne, on the road between this mountain and Clermont 
Ferrand, is precisely the same as that of Edinburgh, and that 
the basaltic mole of Mont*Fernier, near Montpellier, differs 
from the above only by the argillaceous odour it exhales when, 
breathed upon. In the western part of the Castle-hill, at the 
bottom of the basaltic rock, the horizontal beds of sandstone, 
which support it, have been discovered. This sandstone is 
white, singularly hard and compact, and belongs to the coal 
formation that forms the elevated ground on which the Old and 
New Towns of Edinburgh stand. A perfectly distinct line of 
demarkation separates at the above point, the black basalt of 
the trap formation from the white freestone. There is no gra- 
dual transition between these two rocks so different in their 
nature, origin, and antiquity. 

A green porphyry, of an earthy consistence, covering a con- 
glomerate, forms the greater part of the Calton-hiil, that pic- 
turesque eminence, which every visiter remembers with delight. 
The base of the porphyry is a wacke of a dark-green colour, 
having a dull, earthy fracture, and affording, when breathed 
01), a strong argillaceous smell. This is the paste in which are 
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enclosed rhomboidal crystals of feldspar, of a deep flesh red, 
from two to five lines long, as also prisms of augite or basaltic 
hornblende. It contains, likewise, somethin plates of calca- 
reous spar. The earthy and friable nature of this porphyry, 
renders it susceptible of speedy decomposition 'when it is ex- 
posed to the action of the weather. Hence one cannot 1o^ 
without regret, on the crumbling substratum which now sustains 
the lofty column reared on this hill to the memory of Lord Nclr 
son. One of the principal eflects of the action pf the elements 
has been to destroy and remove entirely, even to the depth, of 
several inches, the crystals of feldspar, and the little zeoli^, 
contained in the argillaceous paste, leaving in their place a AihV 
titude of holes. The rock then resembles a pojrous lava. 
Some mineralogists, deceived by this appearance, and observ- 
ing but superficially the porphyry^of the Calton-hill, have has- 
tily concluded that it was the remains of a stream of lava, 
poured out by a volcano. In the mass of the porphyry, we 
find abundance of arsenical pyrites, and in the veins of calca- 
reous spar which traverse it, we meet occasionally with a va- 
riety of analcime, of a flesh-red colour, to which the name of 
sarcite has been given. This mineral is opaque, its fracture is 
unequal and earthy ; it is commonly found crystallized in a 
solid of twenty-four sides, but the crystals are rarely single 
and perfect. They occur rather in confused groups. 

To the south of the town we have two other hills of the trap 
formation ; Salisbury-crags and Arthur’s seat : the first under the 
aspect of a steep mountain, terminated at the summit by a long 
ridge of precipitous rocks, resembling the little Sal^ve ; the se- 
cond loftier, and of a conical shape, recalls the figure of the 
Mole as seen from Geneva. Mr. Necker classes the former 
with the floetz trap of Werner, in opposition to Mr. Jameson, 
who ranks it with the coal formation. It possesses, in fact, all 
the geognostic characters of the trap formation. In this hill, the 
scene of so many contests between the rival geologists of 
Edinburgh, we have three objects worthy of successive exami- 
nation. Is^ The strata of sandstone, which compose its 
base and most considerable part; 2d, The mass of grun- 
stein which forms its crest ; 3d, And, lastly, the phenomena 
presented by the two genera of rocks at their points of mutual 
contact. A distinct line of demarkation separates them, and 
allows the circumstances which accompany this junction to be 
clearly observed, over a long extent. The beds of sandstone 
run from south-west to north-east ; they dip to the south-east 
and rise to the north-west, forming, with the horizon, an angle 
of about 60^. The mass of grunstein has no appearance of 
stratification. It follows nearly the same direction and the 
s^e inclination as the sandstone ; and the precipice is turned 
towards the west, as are all the rocky fa9ades near Edinburgh. 
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The grunstein' wears thinner towards the northern extremity of 
the hill, where it seems to terminate in the form of a wedge ; a 
phenomenon which cannot be ascribed to the destructive action 
of the eiemedts, since the thinnest portion is now covered by 
other strata which still exist in their natural position, and thus 
l^e preserved this part from degradation. A hornblende of 
% greenish-blackj or bottle-green colour, constitutes two- 
tlprds of the grunstein rock ; the rest is a feldspar, which va^ 
ri^" firom red^to white. Small transparent plates, or milk- 
white globules,' of calcareous spar, are scattered through Jt. 

4(he grunstein, by long exposure to the weather, is decom- 
posed, loses its lustre, assumes an earthy aspect, and a colour 
of a livelier green. The angular and irregular masses of Avhich 
the rock is composed, lose their angles, and form balls com- 
posed of very thin concentric laminae, which are separated and 
destroyed in succession. The upper surface of the rock is that 
which has been most exposed to the action of the elements. We 
hnd the grunstein has taken the precise appearance of a porous 
lava. 

Let us now see what happens at the junction of these two 
mineral masses. The principle of the superposition of rocks, 
on which the whole of modern geognosy rests, seems to Mr. 
Necker but one of the objects of this study. This principle 
shews to a certain point the relative antiquity of the different 
classes of rocks, but it goes no further. We must examine the 
rocks in themselves, their structure, and their relations with 
one another, before we can become acquainted with the agents 
which have co-operated at their formation, and the particular 
mode of this formation. Such, however distant at present, is 
the true end of the vast study of geology. Now, asks he, 
what can more promote its attainment, than to inquire if 
any rock has, by its presence, influenced in any manner the 
nature of the adjoining rocks, and introduced some modification 
into their arrangement or composition ? It is rare to find the 
different species of rocks in immediate contact ; it is still rarer 
to find such as have modified in any way by their presence, the 
adjoining rocks ; a circumstance, perhaps, peculiar to those of 
the trap formation. Dr. Hutton is the first geologist who exa- 
mined minutely the phenomena which accompany the junction 
of the trap rocks with those of the other class. 'Hie theory, 
however, which he invented to explain these interesting facts, 
appears, like all the other theories of the earth hitherto ima- 
gined, liable to insurmountable objections of both a general 
and particular nature. 

In Salisbury-crags, nothing can be more decided, or clearer, 
than the line which separates the reddish-white sandstone from 
the dark-green diabase or whin. Hand specimens are readily 
procured, in which the two rocks occupy the opposite surfaces. 

VoL. XIII. N 
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In proportion as the sandstone approaches the trap or whint 
a marked change is observed in its structure, but not in its 
composition ; for there is no gradation, no insensible passage 
of the former into the latter, hvLt the texture of the sandstone 
becomes more and more compact, with a corresponding in- 
crease of hardness. Some of the strata, previously straight 
and regularly parallel, have experienced a very remarkable in- 
flexion, or dislocation. Thus the tender and friable sand- 
stone, when it approaches the trap, becomes a mineral like 
jasper or hornstone. The red and white colours, formerly 
blended, now separate, and the rock exhibits a ribbony aspect. 
Higher up the sandstone assumes a more decided quartzose ap- 
pearance ; with increased density, it becomes more translucid 
on the edges, its fracture is scaly, and its lustre shining and 
vitreous: The thickness of its layers also diminishes, as the 
rock grows more compact ; but at the very line of junction, 
where the quartz seems to predominate, we have the same 
strong effervescence with nitric acid, as in the ordinary sand- 
stone, which proves the composition to be unaltered, in opposi- 
tion to those who pretend that the indurated sandstone is a de- 
posit distinct from the rest of the mountain. 

The disorder and derangement of the sandstone strata near 
the contact, are no less remarkable ; in fact, these strata, which 
lower down all preserve the same position and inclination in a 
regular and uniform manner, appear here contorted and broken 
in every direction. Sometimes wc sec beds, which having retained 
for some time the common direction, vanish altogether, or in 
part, to be replaced by masses of trap, in communication 
with the great incumbent rock ; sometimes these beds, in bend- 
ing, entirely change their direction, and form with the strata, 
which have retained their position, a greater or less angle. In 
other places we perceive large lumps, or even enormous masses 
of sandstone, or an argillaceous schist, completely enveloped by 
the whin or diabase, and thus insulated in the middle of this 
rock. There, however, they still preserve their strata; and these 
strata have the same thickness, and sometimes the same direc- 
tion, as those from which they so plainly appear to have been 
separated, as to leave no doubt of their having once been con- 
tiguous. 

The trap or whin at the place of junction, exhibits very 
confused crystallization; for the crystals of hornblende and 
feldspar are here so minute, that they seem to form together a 
compact homogeneous stone, which might be taken for basalt, 
if its deep-green colour did not ally its aspect more to that of 
massive hornblende. This rock effervesces with the acids, 
owing to the small transparent scales of calcareous spar disse- 
minated through it. As it recedes from the sandstone, the 
Tock insensibly assumes a more brilliant and granular fracture. 
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We begin to distinguish easily the shining plates of hornblende; 
and higher up we at length perceive the associated feldspar. 
The same phenomena occur in an inverse direction, in the parts 
of the rock, which are again covered with beds of sandstone. 

The conical hill, called Arthur’s-seat, is a peculiar conglome- 
rate, named by Werner traptuff, though it resembles in no re- 
spect a tuff, properly so called. It consists of large blocks of 
sandstone, of clay iron-stone, of grunstein, and of fragments 
of basaltic prisms, confusedly piled up, and joined together by 
a paste of the nature of wacke, which is traversed by a great 
many veins of calcareous spar, an^. others of a mixture of lime- 
stone and red jasper. It is not arranged in strata, but rises into 
a rounded hill without regular divisions, above a succession of 
beds of trap and sandstone, similar to those described above. 
It does not conform to these rocks on which it rests. Above the 
conglomerate, a conical point ascends, which forms the sum- 
mit, called Arthur’s-seat. This point is entirely composed of 
very regular prisms, placed in a vertical position. The rock 
of which these prisms are formed is a porphyry, with a base of 
earthy basalt, of a dull-greyish black, difficultly scratched by 
steel, and easily melted before the blow-pipe into a black ena- 
mel. In this basalt are enclosed, in sufficient abundance to 
make them appear constituent parts, olivine, (peridot, Haiiy) 
in very transparent small grains, of a greenish yellow, as also 
rectangular plates of augite, (pyroxene, Haiiy) of a fine black 
colour, and a lively lustre ; with tliin plates also rectangular, 
of feldspar, which is easily recognised by its changing reflec- 
tion of light. 

Of the picturesque geological phenomena which occur on the 
coast between Berwick, and Siccar-point, (near Cape Kealc) where 
the Edinburgh coal formation terminates, Mr. Necker has given 
a very interesting description. Here we see the sandstone in 
strata of little inclination, resting on the nearly- vertical beds of 
grey wacke, which they partially cover. The direction of these 
two orders of strata is indeed the same, but their inclination is 
absolutely opposite. For while the beds of grey wacke dip to- 
wards the south-southwest, and rise up towards the north- 
northeast, those of the sandstone dip towards the nortli -north- 
east, and rise up towards the south-southwest. There can be no- 
thing more striking than this junction, completely laid open by 
the waters of the ocean. It is uncommon thus to sec in imme- 
diate contact two classes of rocks of so different a formation, 
and one of which must have preceded the other by a long se- 
ries of ages. The sandstone does not rest immediately on the 
greywacke, but some strata of a pudding-stone, or coarse con- 
glomerate, having the same direction, and the same inclination 
as that of the sandstone, divide the two. The pudding-stone is 
in fact nothing but this same sandstone fllled with pebbles,^ 
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some rounded and others anp^ular, which are fragments of the 
greywacke which it covers. The greywacke, which composes 
these vertical beds, forms a part of the long belt of transition 
country, which traverses the whole of southern Scotland, from 
the eastern to the western ocean. The Lammermuir-hills con- 
sist of it, and all the clifis on the coast, from Siccar-point to 
near Berwick, are the vertical section of this chain of hills of 
greywacke. Dr. Hutton, who was the first to describe the in- 
teresting phenomena which these shores exhibit, has improperly 
named primitive schist, the rock which appears in vertical 
strata, covered by sandstone at Siccar-point. It is neither a 
micaceous schist, nor an argillaceous schist (clay-slate), nor 
any of the primitive schists subordinate to these rocks, but it is 
the schistous greywacke of Werner; that is, one of the 
most ancient conglomerates, or mechanical deposits, which 
exist in nature. It is a species of very fine sandstone, entirely 
formed from the spoils of primitive rocks, united by a quartzosc 
cement. The greywacke in mass, and schistous greywacke, 
here alternate, but the second appears to be in much smaller 
quantity. 

In pursuing our journey towards the south, nothing is to 
be seen but lofty rocks of greywacke, sometimes slaty, and 
sometimes compact. The state of topsy-turvy disorder and 
contortion of these strata, is among the most striking objects 
in geology. The same undulations which are observed in the 
small folia of the greywacke slate of Siccar, arc now repre- 
sented on a grand scale. Here we find entire beds, enormous 
ranges, rolled together, folded up and shattered in all direc- 
tions, and in all possible manners. In one place they assume 
the shape of an U reversed, in another of an S, and in a 
third of a C, the back of which is sometimes turned up, at 
others down. All these figures pass into one another, mingle, 
and succeed, so as to form the most whimsical designs, baf- 
fling all powers of description. Fast-Castle and Lumsden- 
Burn present these phenomena of dislocated strata in a very 
remarkable manner. Of these, Mr. Necker has given two 
good illustrative engravings, after his own drawings. A cir- 
cumstance still more remarkable is, that the cause whatever it 
has been, which thus subverted these strata, has changed 
nothing in their direction, which rests invariably the same, 
that is, nearly from west to east; and has modified merely 
their inclination, which varies several times, even in the plane 
of a single stratum. However we may represent the effort 
which has changed the position of these beds of greywacke, 
till then a horizontal deposit; whether as a shock or as a 
pressure, we see clearly, that it could not have acted from 
east to west, nor from west to east, since in this direction the 
strata have invariably preserved their primitive direction. The 
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action must hence have proceeded from the north or the soMth; 
exerting itself on a vast system of horizontal layers, in a soft 
or flexible state, this pressure would drive them back on one 
another, and force them to gain in vertical height what they 
lost in horizontal extent. Thence would proceed those varied 
folds which give the most striking idea of a violent convo- 
lution. Geologists who have ascribed this contortion of the 
strata to the inequality and irregularity of the substances, have 
not fairly met the difficulty. Dr. Hutton himself and Pro- 
fessor Playfair, who described with so much pains these 
remarkable phenomena, have not given a more satisfactory 
explanation than those who have combated their doctrines. 
For, with a little reflection, we can understand that similar 
effects could have been produced only by a force acting hori- 
zontally, and in a direction parallel to that of the strata ; and 
Uot as they supposed, by an action directed from below up- 
wards; a species of force which might no doubt raise the 
beds in a variety of directions, but could not drive them back 
on each other in a uniform direction. On approaching the 
bold promontory of St. Abbs-head, the beds of greywacke 
are seen to resume by degrees their regularity, and finally 
become large strata, with plane and parallel surfaces. They 
are now nearly perpendicular. 

On the banks of the little streamlet, Fasnet, which runs 
along a valley amid the hills of Lammermuir, there is a rock 
of granitic aspect among the strata of greywacke. Mr, Necker 
describes it minutely, and shews that Mr. Playfair was mis- 
taken in thinking it a genuine granite. It contains more than 
three elements ; it is a syenitic granite of transition, is found 
in beds subordinate to the greywacke, and affords an argil- 
laceous smell when breathed upon. ^ 

On his way from Edinburgh to Arran, Mr. Necker took a 
cursory view of the scenery of Argyleshire, which seems to 
have laid a strong hold on his fancy. “ Our eyes,” says he, 
“ were rivetted to the savage mountains which surrounded us, 
to the south and west. These elevations, covered merely 
with a short grass, mingled with a black and melancholy 
heath, enclosed between them regions more melancholy still. 
One of them, Glcnmolachan, struck us by the extreme soli- 
tude and profound silence which reigned in it. This sad 
scene which appears like the valley of death, descends by 
rapid declivity between two mountains. A little brook runs 
ill the bottom, and vanishes from time to time among the 
purple heather. The approach of night, and the dense clouds 
which obscured the last rays of the sun, added a new horror 
to this pictur^e. A black lake placed between bleak pro- 
montories and rugged rocks, without any semblance of human 
culture or habitation, presented towards the north, a pros- 
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pect more savege than that of Glen-Molacban. Few scones 
even in the wildest places of the Alps, amid the eternal 
glaciers of its valleys and the snows of its huge mountains, 
have made a deeper impression on me than this first entry 
into the Highlands. I imagined that 1 could discover in this 
wilderness ^ nature, the secret of the wild and melancholy 
character of the inhabitant of these mountains, of his super- 
stitions, of his plaintive music, and of his poetry which speaks 
to the imagination in the strongest figures.'* His impressions 
on landing in Arran are thus described : Some miserable 
huts scattered up and down at great distances from each other, 
were the only objects which indicated that this island, barren 
as it seemed, was not altogether deserted. 1 had heard of a 
town of Brodick, where we were to land; 1 looked for it, 
but could see only Brodick-Castlc. What was my surprise 
when they pointed out to me, on the sea-shore, four or five 
little huts rudely covered with turf, difficult to distinguish 
from the rocks and the heath; and, when they said to me, 
that is Brodick, the capital of the island of Arran. A village 
of fishermen would have been a superb city compared with 
this Brodick, which resembled the most wretched establish- 
ment of a Lapland horde T' 

Mr. Necker was not left long to these unpleasant feelings. 
The ever-ready hospitality of its people, and the supreme inte- 
rest of its rock-scenery to a geologist, soon reconciled him to 
Arran. 

The mountains of this island form a confused group. They are 
not disposed in chains, nor are they separated by long valleys, 
which, like those of the Alps and tlie Pyrenees, preserve 
for a long space, the same direction. The glens, immense 
hollows in the form of a funnel, divide the mountains into 
several distinct summits. Some idea may be formed of the 
conformation of these glens, by viewing in the Alps, the bottom 
of the valley of Sixt, that of the valley of Louesch, and those 
enormous chasms, at the foot of the granitic needles of the 
central chain, from which proceed the beautiful glaciers, that 
descend into the valley of Chamouni. The Pyrenees offer also 
fiimilar appearances in the loftiest portion of their chain. 

The mountains of Arran are all collected in tlie northern half 
of the island. Ooatfield, the highest of all the summits, is 
placed towards the southern limit of the mountain district, 
from which, southwards, the heights rapidly diminish into mo- 
derate hills, and pass latterly into lands of little elevation, 
which constitute the southern portion. The highest part, as we 
may naturally suppose, is formed of primitive rocks, while the 
flat country of the south belongs to more recent formations. 
Brodick is situated at the limit of these two great mineral 
masses. The castle is built on rocks of standstone, schistose 
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siilay, and secondary limestone; but a little further north, the 
micaceous schists and granites commence. If a line he drawn 
from east to west, through the castle of Brodich we shall have 
approximatively the geographical limit of the primitive and 
secondary rocks. A third formation very frequently appears 
in the southern portion of the island ; namely, that of trap, 
which is found sometimes in rounded cones, standing on the 
top of secondary hills, and sometimes under the 'forms of 
large and extended veins, (whin dykes) which intersect their 
strata. These veins stretch occasionally even into the pri- 
mitive rocks, grunstein, basalt, clinkstone, pitchstone, and a 
peculiar porphyry, constitute the rocks of the Arran trap- 
formation. 

The relative position of the three rocks, sandstone, pitch- 
stone, and clinckstone, which occur near the wood of Brodich, 
is difficult to determine. The pitchstone seems disposed rather 
in great detached blocks, than as forming beds or veins. It 
appears at one time above, and another below the sandstone, 
which is greatly indurated in its neighbourhood. The clink- 
stone is also spread up and down, apparently without mutual 
connexion. Some miles to the south of Brodich, on the way 
to the larger village of Lamlash, we find a vein of pitchstone 
of a bottle-green colour, which crosses the road. Its width is 
eight feet. A rivulet which passes near the road, has laid 
open a portion of this vein, and has shewn it to be accompanied 
by a collateral vein of clinkstone, which here separates the 
pitchstone from the sandstone strata, which compose this 
platform. On travelling further to the southwards, we come to 
the hills of Dunfeune and Dundou, the most elevated summits 
of the promontory which separates the two bays of Lamlash 
and Brodich. The lower part of this promontory is composed 
of red sandstone, and of a breccia, having for its basis the 
same sandstone, which forms the rocks and cliffs on the sea- 
shore, as well as the lofty hills on which are built the hamlet 
of Corygills. * 

On this .sandstone there rests a mass of trap of a porphyry 
with a petrosilex basis, which occupies the summits of Dun- 
peune and Dundou, exhibiting very regular prismatic columns. 
Veins of pitchstone and basalt, and beds of greenstone occur in 
great abundance, in the strata of sandstone and breccia which 
form the basis of these hills. 

Mr. Necker thinks that the trap-rock which caps the above 
eminences, has been improperly taken by Mr. Jameson for a 
porphyry with a basis of wacke, from which it differs essen- 
tially, <dn hardness, fracture, and its habitude with the blow- 
pipe. This beautiful rock is a porphyry formed by three very 
distinct elements; Is^ A homogeneous paste of feldspar or pe- 
trosilex ; 2d, Crystals of quartz ; 3d, Crystals of feldspar. The 
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paste is very compact, and of a very fine grain. To the 
naked eye, its aspect is dull; its fracture appears unequal and 
earthy ; its colour is of a delicate grey. Viewed in a lens, its 
fracture appears scaly, fine, and its scales are whitish and 
semitransparent ; it has a waxy lustre ; is hard ; a point of 
steel, after breaking the small scales, leaves a metallic trace 
on the stone. It is dense, heavy, and easily frangible. It 
affords a strong argillaceous odour when breathed upon, and 
gives feeble sparks with steel. At the. blowpipe it whitens, 
cracks, and finally melts into a white enamel, somewhat ve- 
sicular. “ It is clear,” concludes Mr. Neckcr, that this rock 
has been untruly regarded as having a wackc basis, since it 
^ possesses none of the characters which distinguish the latter 
mineral. He considers it as a new product of the trap- 
formation. It approaches in the nature of its basis to the 
laves petrosiliceiises described by Dolomieu, in liis catalogue 
of the Lavas of JEtna^ p. 254, No. CXI ; and p. 239, No. XXllI ; 
and by Urochant, vol. ii. p. 627 ; as also to certain compact 
domites of the rocks of Mont d’Or and of Canlal in Auvergne. 
This porphyry occurs at Dundou in the form of pretty regular 
hexahedral prisms, covered with a whitish crust from decom- 
position. In the lower part of the hill these prisms are ver- 
tical, whilst on its summit they arc horizontal. It is remark- 
able that those of the columns which occupy the culminating 
point of the trap-cone, are broken through the middle. The 
country people affirm that this was not the case ninety years 
ago, and that it was a thunder- stroke which at that period, fell 
on these rocks, and produced the fractures. 

There is a huge bed of green pitchstone, in a cliff of red 
sandstone, at the foot of Dunfeune, which has a beautiful ap- 
pearance. This mass, three hundred feet long, and twelve feet 
thick, presents throughout so uniform and smooth a surface, 
that it reflects the sun-beams like an immense plate of polished 
metal. On seeing it shine at a distance, travellers might fancy 
they beheld one of those rocks of solid silver, with which 
the abodes of the Genii are decorated in Eastern romance. 
In this district there is a great number of whin dykes (veins of 
basalt) which intersect the sandstone and breccia in different 
directions. They are perfectly similar to those which occur oh 
the opposite coast of Ayrshire. The perfect parallelism pre- 
served by the sides of the vein, or the planes of the basaltic 
mass, which touches the walls of the sandstone, is very re- 
markable. Thus many veins or dykes run in a line absolutely 
straight for several hundred feet, retaining throughout the 
same thickness. It is also observable, that the sandstone, on 
approaching one of these dykes, constantly experiences an 
evident change, both in its colour and consistence. Near the 
point of contact, it loses its red tint, and becomes harder. 
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Considerably to the north of Brodich is a Loch Ranza. 
Here a curious geological phenomenon occurs. The lofty hill 
which rises to the south of the coast is composed of a talcous 
schist, whose strata form with the horizon an angle of nearly 70®. 
They dip to the south-west, that is towards the interior of the 
island, and rise to the north-east, on the side of the sea. At 
the foot of that hill, we see issuing from the sea, and rising up 
against the mountains, beds of secondary limestone which are 
inclined at an angle of 40®, but in a direction absolutely oppo- 
site to that of the talcous schist, since they dip to the north- 
east, and rise up to the south-west. When we view in profile 
these two great formations, whose strata, opposed to each 
other, display their sections above the soil and the heath, we 
might fancy we saw two embattled troops in assault, with their 
lances at rest against each other. The inclination of the beds 
of talcous schist affords an exception to the general remark, that 
primitive strata rise up against the centre of the chain or group 
of mountains to which they belong. 

The rocks of the western part of Tor-nid-neon to the south- 
east of Loch-Ranza, display a fine section of the junction of 
schist with granite. The schist which occupies all the base of 
that mountain, forms a part of that vast mantle of slaty rocks 
which envelope the granitic region of Arran. The granite of 
its summit is placed at the northern limit of that region ; it 
rises far above the schist, and loses itself beneath its strata. 
The slate on approaching the granite loses completely the ap- 
pearance and nature of a talcous schist, and changes by insen- 
sible gradations into clay-slate, (thonschiefer). The granite of 
Tor-nid-neon is absolutely the same with that of Goatfield, and 
of the other granitic mountains of Arran ; in large grains, the 
feldspar being in great rhomboids, which give it a porphyritic 
appearance, while the mica is black and scanty. The schist 
clips to the north and rises up to the south, resting upon the 
granite ; and nothing can be more distinct than the junction of 
the two rocks. There is no transition, no passing of the one 
into the other ; but they are as different at the point of con- 
tact, as every where else. It is here that veins of granite of all 
dimensions may be discovered issuing from the granitic mass 
to enter into that of the slat^ ; cutting the folia of the latter in 
various directions, and at various angles. In the spot where 
the vein begins, the granite is in large grains, and difiers in no 
respect from the rest of the mass ; but in proportion as the vein 
advances and becomes more slender, the grain grows propor- 
tionally finer; as, if under constraint from the walls of the 
vein, the elements of the granite had not been able to separate 
and crystallize, as distinctly as in tlie other parts of the mineral. 
There occurs jllso a remarkable change in the proportion of 
these elements, according to their recedure from the mass of 
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granite* At a certain distance from tlie origin of the vein, the 
granite ceases to contain mica ; further on, the feldspar disap> 
pears ; and the vein thereafter terminates by a simple thread of 
compact quartz. All the veins terminate in a sharp point. Near 
the top of the mountain, the most considerable veins are ob- 
servea ; of which two parallel ones are from three to four feet 
in length, and one foot wide at their origin. Others are more 
extended, but narrower ; and some are scarcely an inch thick. 
In general, the straighter the vein the more finely granulated 
is the granite. The granite of the veins and that of the moun- 
tain, form one continuous body; they are separated by no 
interval, not even by the slightest fissure. The grain and the 
nature of the veins, at the places where they enter the schist are 
so perfectly similar to those of the general mass, that it is 
impossible on viewing the granite, to say where the mass terr 
minates, and the vein begins. Hence it may be safely asserted, 
that the epoch of the formation of the mass of granite is con- 
temporaneous with that of the vein. But a difficulty occurs 
when we try to determine the relative antiquity of the granite 
and the schist; for, in such a predicament, the system of 
superposition of Werner, is in manifest contradiction with his 
own theory of veins. 

According to the system of superposition, every rock whose 
beds rest on another rock, is of a more redent origin than the 
rock on which it reposes. We ought therefore to conclude, 
that the clay-slate is more modern than the granite. But, on 
the other hand, the theory of veins teaches us, that the sub- 
stance of the vein is more modern than the rock which includes 
it, since the rent must of necessity have preceded the matter 
which fills it up. Thus, the granite of the veins should be 
more recent than the slate which contains it. Yet, the granite 
of the veins and that of the rest of the great granitic mass are 
obviously identical and contemporaneous; hence, the slate 
ought to be more ancient than the mass of granitic, on which 
it lies. These two propositions are evidently contradictory and 
incompatible. Which of the two is the more probable ? Mr. 
Necker does not hesitate to affirm, however extraordinary it 
may seem, according to the ideas current among geologists, 
that the latter is the more probable opinion ; and, that conse- 
quently the granite of the island of Arran must be regarded as 
newer than the schist which envelopes it. In fact, we may in 
certain cases conceive how a mass may cover up another 
without the upper mass being the more modern of the two. 
But we cannot imagine how the substance of a vein can have 
pre-existed the rock which encloses it ; how a figure cast in a 
mould, can have existed before that mould was formed. Two 
other circumstances in the granite veins of Tor-nid-neon serve 
to confirm this conclusion, 1st. We see clearly that the crys.- 
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laliization of the vein-granite has been influenced by the 
greater or less width of the Assures ; wherever these were too 
narrow to permit the eniire developement of the crystallization, 
the crystals have remained small and confused ; which has not 
happened in the larger veins, where the grain of the granite is 
coarser, and the crystals of feldspar and quartz greater and 
more regular. 2d. We And dispersed through the granite of 
the veins and that adjoining their junction, small fragments of 
slate; sometimes even considerable slaty masses completely 
buried and enveloped in the granite. 

The partisans of the system of Werner for a long time refused 
to admit the existence of similar veins, issuing from a mass of 
granite, to enter into rocks, which appeared newer in their 
eyes. They accused those of careless observation, or of being 
misled by imagination, who Arst announced these facts incom- 
patible with the theory of their master. Obliged Anally to 
yield to the force of truth, they have contrived several expla- 
nations to reconcile these phenomena with the Wernerian 
theory; and, have often, says Mr, Necker, made the evi- 
dence of facts give way to the desire of supporting an hypo- 
thesis. It has been said, 1st. that these pretended vein^ of 
granite could be nothing but the continuation of the veins 
of granite, which, after having traversed the mass of 
the large-grained granite, had penetrated into the schist ; 
and, that it was consequently a granite of a more recent for- 
mation than that of the mountain mass, or of the schist itself ; 
a formation which does not exist in mass, but which appears 
under the form of veins. The observations already presented 
on the perfect identity of size in the grain of the vein at its 
origin, with the grain of the granite mass, and on the gradual 
diminution which the grain of the vein experiences in propor- 
tion as it becomes thinner, give a satisfactory answer to the 
above objection. It may, however, be added that in the gra- 
nite of Tor-nid-neou, there is not observed those veins of small- 
grained granite, which are to be found in the granite of Goat- 
Aeld and of Glen-Rosa. 2d. It has been said that veins of 
feldspar slightly mingled with mica have been confounded with 
veins of real granite, (Jameson's Geognosy, p. 108). There 
exists indeed a mixed rock of feldspar and mica, which, at the 
Arst aspect, offers a great resemblance to granite. Such is^ 
for example, the rock described by M. de Saussure, section 1059 
of his Voyages dans les Alpes, and which forms veins in a 
foliated petrosilex, near the cascade of Pissevache in the Valais. 
But the rock of the veins of Tor-nid-neon is a genuine granite ; 
it contains quartz, feldspar, and mica, in the ordinary propor- 
tion of common granite, and it is only when the vein is con- 
siderably narrowed that these gradually disappear; first the 
mica, and then the feldspar, when the vein terminates in a slender 
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thread of pure quartz. 3dly, The granite of the veins, say 
they, belongs to that species of granite which Lasius and other 
mineralogists have styled regenerated granite. This granite 
proceeds according to them, from the carriage of the granitic 
particles by means of rains, which, having detached them from 
the mass of granite, has dissolved and then deposited them in 
the clefts of the schistous rock,, where these elements, having 
reunited, crystallized and reproduced a new granite in veins. 
This hypothesis would have more probability, were the sub- 
stance in question more soluble in water than are the elements 
composing granite. But what renders it utterly inapplicable to 
the present subject is, the circumstance already noticed, of the 
perfect identity which exists between the granite of the mass, and 
the granite of the veins ; an identity such, that it is impossible, 
even by the most minute examination, to trace a line of demarka- 
tion between the mass and the vein ; whence it appears evi- 
dent, that both the one and the other have been formed at the 
same moment and in the same way. Athy In order to conci- 
liate the system of Werner with the introductory appear- 
ances presented by these celebrated veins, it has been pre- 
tended that they were veins contemporaneous with the rock 
which they traverse. Let us see if the descriptions which the 
Wernerians themselves give of contemporaneous veins, accords 
with Mr. Necker's accurate description of the veins of Tor-nid- 
neon. The oldest veins in a mountain,’* says Jameson, 
( Geognosy y p. 236,) “ are those composed of nearly the same 
materials as the strata they traverse, and in which no distinct 
seam of separation is to be observed between their sides and 
walls ; on the contrary, the substance of the vein is to be ob- 
served mixed with, and passing into, that of the rock ; and it 
wedges out in every direction in the mass of rock ; thus shew- 
ing that it has not been tilled from above or below, but is, as it 
were, a secretion from the rock itself. Such veins are deno- 
minated contemporaneous y because they appear to have been 
formed almost at the same time with the rock in which they 
occur,’* Mr. Jameson then proceeds to cite Tor-nid-neon, as 
an illustration. But Mr. Necker says, and we think justly, that 
the characters which distinguish contemporaneous veins do not 
agree Jn any respect with the veins of Tor-nid-neon. In fact, 
they are not enveloped on all hands with the mass of schist, 
and they do not terminate on every side in a point, since the 
largest part of the vein opens itself always wider towards the 
mass of granite; while they form but a single point at the place 
farthest removed from this mass. The substance (wall) of the 
vein, is very different from that of the rock ; for the one is a 
gXQbite composed of feldspar, quartz and mica, the other a 
slate composed of clay and quartz.. The separation between 
the two rocks is so neat and decided, that very few specimens 
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may be collected, in which one of the sides of the stone is dis- 
tinctly slaty, and the other distinctly granitic. There is, there-* 
fore, neither passage nor insensible transition. Here are 
abundance of facts to demonstrate that the veins of granite 
are not contemporaneous with the schist, but that they are 
derived from the same mass of granite which forms the centre 
of the mountain district of Arran. No one will pretend to say, 
at the present day, that this mass of many leagues in diame- 
ter is contemporaneous with the schist whicii envelopes it, and 
is only an immense contemporaneous vein. If we abandon the 
fundamental axiom of geology, that two rocks which differ in 
their nature and stratification, belong to periods of different for- 
mations, it is easy to perceive that the basis on which the 
science itself reposes is destroyed, and that the edifice must 
fall to ruins, without the possibility of ever rebuilding it on 
solid foundations. 

“ Without disputing about words,” says Mr. Necker, “ it is 
enough to have shewn that the rock which constitutes the 
lowest of the formations of Arran, is more modern than the 
rock which is immediately placed above it, since, under the 
form of veins, it has penetrated into the fissures of the superior 
rock. Hence I have seen with astonishment the learned Pro- 
fessor Jameson refuse entirely to admit the existence of veins 
proceeding from a mass of granite, to spread themselves in a 
superposited rock. I cannot believe that he has seen the moun- 
tain of Tor-nid-neon, or that he has observed it with all the 
attention of which he is capable, and with a mind free from 
prejudice; for then he would not, two several times in his 
Elements of Geognosy, (pp. 110 and 137.) have formally denied 
so important a fact, and one, at the same time, so evident 

There are several other places in the island of Arran, where 
the same phenomenon occurs ; for example, in the southern 
face of Goatfield, in several portions of Glen Rosa, and in the 
mountains which skirt the south of Glen Sannock. Mr. Necker 
says, it may be presumed that, wherever the granite touches 
the mantle of slate which covers it, it penetrates this rock in 
the form of veins. 

But the island of Arran is not the only place of Europe where 
veins of granite or syenite have been found ; for it is to be re- 
marked, that these two rocks are the only ones hitherto ob- 
served, which form veins in the incumbent rocks. At the 
foot of the granitic hills of Dartmoor in Devonshire, Mr. Necker 
observed, in 1809, large veins of a syenite of red feldspar, white 
quartz and horneblende, penetrate a schistous greenstone of 
transition, composed of granular feldspar and hornblende. 
It is in the bed of the river Elme, a mile and a half north of 
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Ivy4>ridge) .at the base of the granitic . mountain called Three 
Bariow-ToF» . In Mount St. Michael in CornwalU a white gra- 
nite penetrates a. schistous rock and in both situations, as at 
Tor^nid-neon, the granite of the veins is quite continuous with 
that. of the mass, and increases in the smallness of its crystals 
with the contraction of the veins* Mr. Jameson himself has 
described some in his work on the mineralogy of Scotland. 
'M. de Saussure saw such veins at the Valorsine and Lyons, on 
the banks of the Saone ; and gave a detailed description of 
them in the twelfth chapter of the second part of his Voyages 
dans les Alpes, Vol. I. p. 530. Lastly, the German minera- 
logist, Lasius, describes some veins of granite of Reh-berge- 
Klippe, on the conBnes of the granitic group, which forms the 
centre of the Hartz mountains 

So many analogous observations, made in countries so far 
asunder, lead us to bestow on a phenomenon, whose generality 
appears to be prcu^ed, more importance than we would have 
allowed, had it been only once presented as a single exception 
to a general rule. 

Mr. Necker draws the following conclusions. IsL Griinite 
is not in all cases, as has been for a long time believed, the 
most ancient of rocks. This fact has been lately placed beyond 
all doubt, by Mr. Von Buch's observations in Norway. He 
found beds of granite incumbent on micaceous schist, ar- 
gillaceous schist, and gabro. He has observed also a granite 
of transition alternating with the greywacke and transition, lime- 
stone t. 2d. The most important deduction is, that there may 
be, and actually exist, cases where the lowest rock in the order 
of superposition, may not be the oldest ; and where, conse- 
quently, the principle on which are founded all the systems of 
geognosy, and which have been hitherto regarded as an axiom, 
would lead us into serious errors. It is therefore important, 
that geological observers should direct their researches towards 
the points where two rocks of a difierent nature meet ; the junc- 
tions, often difficult to discover, almost always concealed by 
debris, vegetation, or the bed^ of rivers, are nevertheless, in 
many instances, the places where we may hope to discover the 
secrets of nature ; the spot where we shall find the true data for 
judging of the mutual relations of rocks. The stratiform or schist- 
ous rocks, whose beds and/oZia give us evidently the idea of slow 
and successive deposites, are seldom separated bluntly from 
each other ; the passage of one rock to another is generally 
gradual and imperceptible. It is not so with rocks such as the 
granites of plains, syenites, porphyries, which occur in irre* 
gular masses, without vestiges of beds or folia^ and which 

* lierhachtung fiber die Ilartz-gelergey Vol. L p. 94. 
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seem of consequence to have a difiercnt origin from the former* 
Their separation from the adjoining strata is complete ; a mather 
matical line often divides one whole mountain, one rock, one 
specimen, into two perfectly distinct portions, formed of rocks 
of a different nature. It is there we ought to follow the line of 
junction, and to study carefully the appearances of the two 
rocks. 

The promontory of Drnmodoon, in Arran, is a most pictu*- 
resque geological object. It is a hill of sandstone, terminated 
at its summit by a range of immense prisms of tire trap forma- 
tion ; or a bed of feldspar porphyry resting on horizontal beds 
of sandstone. Mr. Nccker shews that Professor Jameson has 
fallen into the same mistake in assigning this porphyritic rock 
a basis of wacke, as with respect to Dunfeunc. A large ^ein 
of greenstone intersects from top to bottom the bed of trap por- 
phyry. The two rocks seem little changed at their line of junc- 
tion. 

It might be imagined that the great difference of height 
between the mountains of Scotland and of Swisserland, would 
prevent all comparison between the aspect of the two countries; 
but this is not the case. Mr. Necker observes, that although 
the Scotch mountains are much less raised above the level of 
the sea than the lowest of the Alps, yet as the latter rise out 
of tabic land or valleys, of considerable elevation, while the 
former have their bases at the level of the sea, there is 
really less difference of height in the eye of an observer,, than 
one might d priori expect. “ If our views of Swisserland/' 
adds lie, “ present a whole, more vast and more striking, with 
a grandeur and majesty no where else to be found, our views 
in Scotland are perhaps more picturesque, taking this word in 
its true acceptation, that is, they present landsciipe subjects 
more suitable to the painter, details of greater variety and 
grace"*.” Scotland has not, like Swisserland, indeed, those 
mountains covered with eternal snow, those granitic peaks .so 
bold and light, which, by the beauty of their outlines, and the 
contrast which they make with the lively verdure of the valleys, 
give to all the distances so striking an effect; yet she has, in 
compensation, lakes interspersed with islands of every form 
and dimension ; she hasnhe Atlantic Ocean, its isles, and in- 
land gulfs, which afford to the ground of the landscape a 
peculiar beauty. 

From Arran Mr. Necker returned to Edinburgh, making a 
passing survey of the fertile island of Bute. He then set out on 
his laborious voyage through the Hebrides, in the course of 
which he discovers equal spirit and intelligence. He visited 
Staffa twice ; .spent some days between Coll and Tiree ; no- 
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ticlng in the former the enormous iveini of feldspar which inter. 

in all directions the strata of gneiss, of which the whole 
istemL ie composed. He regards the two minerals con- 
tecnpotflmeous. . The strata run from north-east to south-west. 
He^ observed^ in the southern part of Coll, three veins of basalt 
Hi»'the gneiss; two of which cut the strata obliquely, end the 
third .is parallel to them. The gneiss has experienced no 
change whatever near its point of contact with the basalt. One 
of the oblique veins presents a phenomenon not uncommon : 
the grain of the basalt is finer nw the sides of the vein, than 
in the middle. The two other veins assume at the junction, and 
even to the distance of two inches from the walls, a slaty 
aspect, dividing into thin plates parallel to the breadth of th^ 
veim The rock of the curious columns of Scaur-£igg, 
Mr. Necker says, has been improperly named a porphyry with 
base of pitchstone by Professor Jameson ; the substance which 
forms the base of this rock seems to differ essentially from pitch- 
stone, in lustre, texture, and especially hardness. He considers 
it as anew substance, or as one at least which has not been de- 
scribed hitherto with its true character. He calls it lithoid 
obsidian, to distinguish it from the vetreous variety. At the 
foot of the porphyritic ridge of the Scaur, he found basalt in 
tables, alternating with basalt in irregular prisms, down to the 
sea^shore. On the coast to the south-east two great veins of 
vetreous obsidian were observed to traverse the basalt. Nothing 
has more the appearance of fracture and lustre of glass than 
this rock. The junction is very sharp; a mathematical line 
separates the obsidian and basalt, which are not confounded 
together, and never pass into one another by insensible shades. 
The basalt does not seem to have undergone any notable mo- 
dification in the neighbourhood of the obsidian veins. The 
base of the island on the east and south sides, is an earthy 
basalt or tender wacke. Mr. Jameson asserts that the lowest 
strata are composed of limestone and schistous, clay. These 
are of course under the wacke which alone is apparent in the 
greater part of the island. 

We shall not follow Mr. Necker through the rest of the 
Hebrides, especiaUy as we possess in this country already 
Dr. MaccuUoch's excellent work, of' whose general accuracy 
the Genevese geologist speaks in the highest terms. On his 
retmm across the main land of Scotland, our author notices the 
downs; ot moving sands on the coast of the southern Murray 
Firth. The inhabitantSH mistaken as to the cause of so for- 
midable a . phenomenon, do nothing requisite to hinder its 
diiiaiSlrous effects. They regard these masses of sand as 
prefaced by extraordinary inundations of the sea, and 
by rare and accidental subversions of the soil. But it is 
not to so uncommon causes that we must have recourse to 
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explain the increasing^ accumulation of sands on the shores of 
Morayshire. The constant ’and ordinary action of the tide, 
sun, and wind, is its true cause, and hence this accumulation 
being susceptible of indefinite increase, it becomes a matter of 
the hrst urgency to apply a remedy to it ; which urgency is not 
sufficiently felt by the people of that country. It is obrious 
that, as they cannot hinder the sea from throwing the sand on 
their shores, they ought simply to try to prevent the wind from 
carrying this sand inland. Now, there is only one method of 
cfiecting this ; namely, the fixation of the downs. In order to 
fix in their place these hills entirely composed of volatile grains 
which may be wafted by the wind, we must imitate what 
nature docs in like cases, and clothe the surface of the downs 
exposed to the prevailing wind, with such creeping plants as 
live in the sands, and form a network capable of retaining the 
loose and light particles. An act of parliament has already 
prohibited the pulling of the Aritndo arenariay (sea mat*weed), 
which grows on the downs, serves to consolidate them. 
But this is not enough. We must aid nature, and by repeated 
sowing, multiply the existing plants, and add new species, such 
as elymus arenarius, (sea lime'-grass), and especially the ulex 
Europmus, or furze, called in Scotland, whins. A complete 
development of the precautions to be taken in this kind of 
culture, is to be found in the interesting memoir of M. Desmarets 
oil the downs of the departments of the Gironde and the Landes, 
which forms a part of the dictionary of physical geography in the 
Encyclopedie MUhodique. The memoir of M. Decandolle, on 
the fertilization of downs, inserted in the 12th volume of the 
Annals of French Agriculture, deserves also to be consulted. 
This learned naturalist has occupied himself not only with the 
problem of fixing downs ; but he has also resolved the more 
impoi Lant problem, of changing these heaps of sand into pro^ 
ductive and fertile soils. He indicates with this view the kinda 
of plantations most suitable to sandy soils, and he enters into 
interesting details on the precaution indispensable to success in 
such undertakings. The shores of France on the Bay of Biscay 
present on a greater scale the same phenomena of advancing 
downs as the coast of Morayshire. The saide means by which 
they have succeeded in arresting on some points of these 
shores, the invasion of fertile fields by moving sands, the 
change of the beds of rivers, the formation of ponds, and 
finally, the burying of edifices, trees, and whole villages, might 
undoubtedly be employed with success in Scotland. 

We shall conclude our analysis of this very interesting work 
by a general view of the geological structure of Scotland. This 
country presents four great classes of formation; namely, 

1 St, Primitive formations : 2d, Intermediate ; 3d, Secondary ; 
4th, Alluvial. The first class occupies all the great mountain 
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masses of the Highlands, or the Grampian hills ; the second, 
the hills of the southern districts of the Lowlands, or the 
Lammermuir hills, as also a narrow fringe in the southern 
limit of the Grampians ; the third fills up the bottom of the 
large valley or basin laid open between these two mountain 
masses, and forms the low countries on the shores of Moray 
Firth, and on the eastern coasts of Sutherland and Caithness. 
Lastly, the fourth is found every where as a superficial stratum, 
in the bottom of the valleys, and on all the low grounds of 
Seotland. The direction from north-east to south-west, which 
the bands formed by these different districts uniformly affect, 
is as distinct as may be. It is determined by the general di- 
rection of the strata, equally from north-east to south-west, a 
dilution which determines also that of the entire chain, and of 
its different lateral links. Thus the grounds are placed in Suc- 
cession,' parallel to the axis of the greatest heights, or to the 
physic^ axis of the chain. As to the general inclination of 
these masses, it must be evidently in a line perpendicular to 
the general direction, whatever be in other respects the par- 
tied indination of the beds and strata which compose them. 
Now, since the secondary formations rest on the interme- 
diate, (transition), and these on the primitive, and since the 
primitive ocenpy the north-west of the country, whilst the 
passage of the oldest regions into the newest, takes place in 
advancing from that point to the south-east, we may thence 
conclude that the general inclination of each district is towards 
the south-east. Thus we shall represent the great classes of 
formations, as forming each an immense mass, or bed, running 
from south-west to north-east, and dipping towards the south- 
east. From this position, howevejr, we must except the class 
of secondary formations, because here at least it has been 
manifestly deposited in a basin ; and, although it participates 
on the borders of the basin, in the general direction, it has not 
any determinate single inclination, because it rises up on every 
side, at these borders. 

The primitive formations occupy all the space included be- 
tween the Pent! and Firth, which separates the Orkneys from 
Scotland, and the southern limit of the Grampians, with the 
exception of a secondary band on the coasts of Caithness and 
the Moray Firth. Three principal formations, or three very 
distiticl masses, occupy this space ; these arc gneiss, mica- 
sdr'ist^and schistous chlorite which here holds the place, and re- 
presei!lit^ the formation of day^slate. The topographical limits 
b^Weeii these three fbvmations cannot be fixed with perfect 
pTieeision, *bei2ans6 there iv a gradual taransition among them. 
Vet we may say dtat the longitudinal valley of the Caledonian 
canal 'pi^eselits pretty nearly ^e limit between the formation of 
gneiss and of miSa-sohists, the former predominating in the 
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mountains to the north of this valley, the latter in those to the 
south. The limit between this last formation and that of the 
schistous chlorite is less distinct, but it may be placed approxi- 
matively on a line directed from S.W. to N.E., beginning at 
Tarbet, on the western coast, passing along the south side of 
Loch-Fine, through Glen-Dochart, ]U)ch-Tay, to Killicrankie, 
and thence proceeding towards a point between Stonehaven and 
Aberdeen, on the eastern coast, where it terminates. Mr. 
Necker doubts whether the fundamental granite of Werner be 
visible in Scotland. The gneiss shews itself well characterized 
only in the most ancient parts of the formation, which, by in** 
specting a map, we shall find, on the above principles of general 
direction of strata, must be in the Hebridian Isles, where the 
three elements of that rock arc in nearly equal proportion. On 
the mainland, on approaching the mica-schists, the feldspar di- 
minishes, the mica augments, and the rock assumes a^more 
foliated structure. Serpentine, amphibolite, diabase, primitive 
limestone, mica-schist, a species of clay-slate, and euphotide, 
(gabbro of the Italians and Von Buch,) form subordinate beds 
in the gneiss. Of all these subordinate beds none plays a 
greater part in this formation than the quartz rock, whether 
compact or granular, sometimes pure, sometimes mixed with 
mica, and occasionally with feldspar ; the quartz rock is so 
abundant in this district, that it constituttes by itself nearly the 
country of Assynt and Groinard, on the north-west coast of 
Scotland, forming mountains which are nearly 3,000 feet high. 
Its vertical beds resisting decomposition much more than the 
gneiss, present in their high summits the forms of towers, needles, 
peaks, and sharp ridges, which resemble the protogine of the 
Savoy Alps. Mr. Necker conceives that Dr. Mac Culloch 
should have ranked his primitive red standstones with quartz 
rocks, and he refers, in justification of this criticism, to M. de 
Saussiire, Brochant, and d*Aubuisson. The formation of gneiss 
is characterized by a great abundance of granitic veins, which 
intersect the strata in different directions, and vary infinitely 
in length and thickness. The only district in this formation 
which has hitherto presented metallic veins is at Strontian. In 
the mica-schist formation are placed the highest mountains of 
Scotland, occasionally rising to 3,600 feet. 

The formation of schistous chlorite, or chlorite slate, which 
term Mr. Necker substitutes for clay slate, has subordinate 
rocks very distinct from tl^ose contained by the older forma- 
tions. Such are those mixtures of feldspar, quartz, and talc, or . 
chlorite, which according to the greater or less developement 
of crystallization, assume so many different aspects, but which, 
however, should all come under the denomination oi protogine. 
The breadth of the stripe of ground occupied by this forma- 
tion is not very considerable. It extends from the line indi- 
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cated as the southern limit of the niiea-schist formation to the 
base of the Grampian mountains. This breadth is not equal 
over all the extent of the stripe, for whilst at the west it occu- 
pies the whole length of the peninsula of Cantyie, on the east 
coast, it is scarcely a few hundred fathoms broad. 

The greywacke formation is the only one of transition which is 
found in Scotland, but it occupies so large a space, and exhibits 
such remarkable phenomena, as to merit the mature considera- 
tion of geologists. The limit where the greywackc formation 
commences is a line drawn from N.E. to S.W., along the foot 
.of the Grampians, from Stonehaven to llentoii, a village situ- 
ated between Dumbarton and Loch- Lomond, and this for- 
mation stretches considerably into England, where it con- 
stitutes a part of the mountains of Cumberfand and West- 
moreland. In the midst of this mass of grcywacke we have 
a discontinuity in the basins of the Forth and Clyde, wliich is 
filled up by the secondary rocks, of red sandstone and ccal 
sandstone, which again are traversed, and often covered by 
basaltic or trap masses. These same secondary beds do not, 
however, till up completely the bottom of the basin, but we 
observe issuing from the midst of the sandstone, and rising to 
heights more or less considerable, stratiform masses, composed 
of rocks subordinate to the grey wacke forn^ation, wliich consti- 
tute chains of hills, hillocks, or insulated rocks of no small 
magnitude. The puddingstones are the olde?st, and conse- 
quently the lowest part of the grcywacke formation, and they 
constitute the northern borders of the basin of red sandstone. 
Secondly, we have the greywackes, properly so called, which 
form the southern borders of the basin, namely, the long chain 
of the Lammermuirs, and w hich fdrm ill Scotland at least the 
newest beds of the formation which bears their name. Lastly, 
we have beds subordinate to the puddingstones, or intermediate 
between these and the grcywacke, beds w'hich form protuber- 
ances that rise suddenly from the bottom of the basin when the 
red sandstone is deposited. The composition of the pudding- 
stone is like that of the greywackc, fragments of primitive rocks, 
under the fprm of pebbles or rounded blocks, united by a ce- 
ment of granular micaceous quartz, sometimes of the nature of 
clay-slate, sometimes by a reddish ochry clay, and rarely by a 
calcareous cement. 

Beds often pretty thick, but not divided into strata, of a 
compact feldspar are found interposed between the rows of pud- 
dingstones and sandstones; and as they are less easily at- 
tacked by the weather, they resist longer, and form elevated 
ridges, such as the mountains of Sidlay, Ochiels, and Campsic, 
which run in a chain from south-west to north-east, parallel 
to the general direction of the formations, and to that of their 
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own beds. The inclination of the beds is generally like that of 
the surrounding districts to the south-east. South of the foot 
of these hills commences the formation of red sandstone ; north- 
ward are the beds of the greywacke formation. The great 
chain which extends from the mull of Galloway, across Scot- 
land, to St. Abb’s-head is greywacke, properly so called, and 
greywacke slate. The fragments sometimes attain the size of a 
hen's egg. The subordinate beds common in this formation, 
such as tlie clay, alum, and siliceous slates, as well as a black- 
coloured limestone are found frequently in these mountains. 
The greywacke acquires in this country great importance by 
the number, extent, and richness of the metallic veins, which 
abound in this formation. The lead hills' district at 2,300 feet 
of elevation, towards the centre and on the northern face of the 
chain, exhibits the most considerable mining operations of 
Scotland ; lead, copper, iron, and manganese occur in abun- 
dance. 

The red sandstone forms in Scotland the inferior beds, 
wliilst the coal-sandstone is superincumbent on it ; the former 
of which exhibit great disorder in their direction, as well as in 
their inclination. Yet on the whole, they form a concave stra- 
lilioation, rising up on all sides upon the edges of the containing 
basins. 

With regard to local and independent formations, it appears 
certain, that Scotland is hitherto the only country where such 
districts have exhibited in a clear and evident manner, those 
iin])ortaiit geological characters, which distinguish them from 
the ordinary class of formations, although these mineral masses 
have their counterparts in other countries. The characters of 
the rocks of this class are: Is^, They are never stratified, but 
occur under ilie form of amorphous masses, prisms., balls, and 
tables of little length. 2d, They are never interposed between 
two beds of foreign rocks, so as to form between these, a bed 
of indefinite length, constantly parallel to the strata. 3fi?, They 
never conform to the stratification, whether general or parti- 
cular, of the formations and rocks which surround them, 
Alh, They penetrate into the middle of the surrounding rocks, 
filling up their rents, in the form of veins, which veins some- 
times evidently proceed from a mass similar to themselves; 
sometimes they appear insulated, although never at a very 
great distance from a similar mass. Hence it is obviously very 
difficult, with respect to the independent formations, to seize 
exactly their relations of antiquity, not only with the formations 
which adjoin them, but also with other independent formations. 
They may be divided into three orders; Isf, 'I'hose in which 
granite forms the predominating rock ; Those characterized 
by the abundahee of porphyry ; and 'dd. Those which consist in 
a great measure of greenstone<trap and basalt. These divisions, 
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moTeover^ in the order in which we have named them^ re- 
present pretty nearly the geognostic position of these masses, 
in reference to their antiquity ; for the trap-formation, pene- 
trating the secondary formations in veins, is more recent than 
them ; whilst the granitic and porphyritic formations are them- 
selves traversed by trap veins, and do not penetrate beyond the 
transition beds. Lastly, the veins of porphyry traverse the 
granitic masses, which shews that the latter are the most 
ancient of the particular formations. 

Numerous veins of granite traverse the gneiss, between the 
Bay of Laxfiord and Cape Wrath. The Ord of Caithness, a 
mountain 1,200 feet high, is a species of graphic granite, rising 
out of the gneiss district. But it is in the mica-schist for- 
mation that the most considerable granitic masses are to be 
found. Thus the district of firaemar, bounded to the north- 
east, by the valley of the Spey, to the south-east by Glen Tilt, 
forms a great granitic island, amidst the mica-schist and its 
subordinate rocks, across which veins of granite extend to a 
great distance. Other similar groups, although less extensive, 
are seen in the county of Aberdeen, between the rivers Dee and 
Don, and on the banks of the Linn6-Loch and Loch-Levon 
in Invemesshire. The prevailing mass of this last group is 
a sienitic granite. Near Loch-Rannoch there is a mass of 
granite, eight miles long ; and the southern foot of the Co- 
riarich mountain is sienitic granite. Masses and veins of 
granite are found on the borders of Loch-Ness. The granite of 
the island of Arran rises evidently in the middle of moun- 
tains belonging to the chlorite-slate formation. But what is 
most remarkable, is to find masses of sienitic granite, which 
pierce their way across beds of the greywacke formation, as is 
observed in the county of Kircudbright, in the south of Scotland. 
Three districts, or islands, separated from each other by beds 
of greywacke, are occupied by granite-formations. The first 
mass is on the banks of Loch-Doon, the second on those of 
Loch-Ken, and the third on the sea-shore, between the mouth 
of the rivers Nith and Urr. Here Mount CrifFel, a granitic 
mass, is nearly 1,700 feet high. 

Ben-Nevis and Ben-Cruachan, the two greatest mountain 
masses in the island, are composed of porphyry. 

The rocks of the trapformation^ relative to their mineralogical 
composition, may be divided into three classes. The first 
is the trap-greenstone, of which we have an example in 
the rock of Salisbury-rcraig; 2d, The basalt, like that of 
Atthur-seat, and of Edinburgh-Castle ; and lastly, the trap- 
porphyries and feldspar rocks, such as the porphyries, pitch- 
stones and obsidians of Arran and Eigg. The two banks of 
the Firth of Forth up to Stirling, are characterized by the 
V abundance of greenstones and their wackes. In the district 
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of Clyde, comprising Bute and Arran, the feldspar porphyries 
the clink-stones, the veins of pitch-stone, and the accompany- 
ing feldspar basalts seem to predominate; notwithstanding 
which, veins of green-stone and masses of genuine basalt occur. 
Lastly, the two principal trap districts of the Hebrides, those of 
Mull and Sky present scarcely any other thing than great 
masses of basalt with compact feldspar ; amygdaloidul basalt, 
basaltic wacke, with a small quantity of obsidians, green-stones, 
and porphyries. 

On the two banks of the Firth of Forth, the crests of green- 
stone, which may be considered as portions of veins, rise every 
where above the coal-beds, as at Salisbury-craigs ; on the sea- 
shore between Leith and Queen’s-ferry on the south-side ; and 
the islands of Inch-Colra and Inch-Garvey at North-QueenV 
ferry ; and at Aberdour, Burntisland, and on the north shore. 
In this same district, the green-stone occurs also under the 
evident form of veins of a great length. From these largo 
veins much narrower ones proceed, which spread themselves 
in the neighbouring beds. According to Mr. Necker, it is 
similar narrow or thin veins which by sections, perpendicular 
to their direction, exhibit in the quarries those deceitful ap- 
pearances of irregular insulated masses of green-stone, in the 
middle of the coal strata. Mr. Jameson,*' says the Genevese 
geologist, has described and figured these pretended insulated 
masses, in the first volume of the Edinburgh Philosophical 
JovrnaL He endeavours to derive from them a support to his 
new system of contemporaneous formations, to which he ap- 
pears to give every day more extension. As soon forsooth 
as a series of different rocks presents some obscurity in its 
position (gissement), some appearances in their relations with 
each other which cannot be easily explained on tiie Neptunian 
hypothesis, he cuts through the difficulty slap-dash, by de- 
claring all these rocks to be of contemporaneous formatiou. It 
is thus according to him that we find in the county of Caithness, 
masses of syenite, granite, lime-stone, conglomerate, and sand- 
stone, all simultaneously formed." (Edinburgh Philosophical 
Journal^ Vol. II., p. 377). “ At the Cape of Good Hope, gneiss, 
clay-slatcs, rocks of quartz, and of granular quartz, improperly 
called red sand-stone,are traversed by granitic veins. Conglo- 
merates and sand-stones, probably secondary, are close by, 
but the superposition and relations of these rocks to one 
another appear sufficiently obscure, yet every thing is quite 
clear to Mr. Jameson, who regards all these rocks as formed 
simultaneously in the position where we now find thein.” 
(Ibid, Vol. L, p. 283). 

Lastly, the jjretended insulated masses of green-stone occur 
in the hill on which Edinburgh stands, and they are surrounded 
by beds of coal sand-stone, with palm impressions, which 
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alternate with of slate-clay bearing impressions of fernss; 
and slieir pettifactioiis. Now, that ail theso beds and the 
masses of green-stone could have been formed simultaneously 
and in the same manner, it is impossible to admit. For, if we 
can cfonccive that veins formed of 4iie same elements ad the 
rock which they traverse, may be Contemporaneous with it, if 
we should even go the length to allow that the folia of certain 
seW^tSj^^ and the strata of certain primitive rocks, may, be owing 
t6 ‘another cause than successive deposits, and thereby to grant 
that' a vein which is at the same time in contact with several 
of these folia and these s^rafa, may still be contemporaneous 
with the whole ; this admission cannot surely be made as to a 
mass composed of beds of coal-sandstone and 'slate clay, where 
each bed bears the most manifest characters of a particular 
deposite. What can be the meaning of a vein contempora- 
neous with a mass, all of whose parts are not contempora- 
neous with one another ? Such a system, besides, had it the 
support of all the probabilities that militate against it, would 
not be less hurtful to the advancement of geology, since it 
would invite the geologist to content himself with vague obser- 
vations, and would subject him to mistake every instant false 
appearances for realities. Finally, if those mineralogical dis- 
tinctions established with so much ease, by so many skilful 
observers ; if those laws of the succession of formations, verified 
on the most distant points of the globe ; if all this edifice which 
has taken the toil and talents of so many eminent men to ele- 
vate ; if all this science of geognosy ought definitively to lead 
us to recognise in this globe, but a confused mass of rocks 
piled up without any order, and all formed simultaneously ; 
we must needs abandon a study hencefortli unworthy of the 
name of a science, and banish geognosy among those vain 
amusements of a steril curiosity little formed to attract the 
notice of philosophical minds. 

We here quit our intelligent and cheerful guide among 
the rocks of Scotland, with regret and gratitude ; feelings in 
which all our geological readers will no doubt syinpathize, 
notwithstanding the, unusual length of this analysis. The dis- 
quisitions on the manners, the civil and political institutions of 
the country, we have passed over, for obvious reasons ; but 
they are all written in a just and generous spirit. They will 
prove at' once gratifying to the natives of that romantic region, 
and instructive to strangers^ The style is worthy of the kins- 
man of Madame de Stael, and of the son of her elegant bio- 
grapher, Madame Necker de Saussure. 
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LECTIONS. No. IX. 

i. A Reply to Mr, Baily^s Remarks on tlte Naulkal 
Almanac. 

In a volume of Astronomical Tables for the year 1822, wludi 
has been privately printed, but extensively circulated, for the 
convenience of practical astronomers, Mr. Baily has introduced 
several severe remarks on the Nautical Ahnanaci which have 
been considered by those who are better acquainted with Mr. 
Daily's general merits, than with the actual state of the facts in 
question, as requiring Some confutation or explanation. 

1. ‘‘Perhaps,*' says Mr. Baily, in his preface, “ there arc 
many practical astronomers, who will agree with me in think- 
ing, that some of these tables would form a valuable addiiion 
to the annual volumes of the Nautical Almanac, It may per- 
haps be urged, that, as the Nautical Almanac is intended for 
nautical purposes only, its original design is fully answered in 
its present state. This, however, I conceive to be erroneous ; 
since its very title implies another, and a “ more important*' ob- 
ject. It has, indeed, long exceeded the limits hitherto supposed 
to be requisite for mere nautical purposes ; but it falls far short 
of what is now annually required for the uses of astronomy. 
Some few improvements and additions have, indeed, been re- 
cently made ; but much more must be done, before it can excel 
(or even rival) the similar productions which annually issue 
from the press at Paris, Berlin, Milan, or Vienna.** 

Now, if iMr. Baily meant to give the preference to these pu|j- 
lications, because they unite with the merits of an. almanac 
those of an astronomical journal and review, it would have been 
more candid to have stated this objection in a separate form, 
and to have demonstrated how far it was incumbent on the 
Board of Longitude to become competitors with the publishers 
of the numerous and valuable scientific journals which already 
exist in tliis country, and which afford a facility, not easily ob- 
tained on the continent, of making public many such memoirs 
as might become proper articles in an annual appendix of the 
Nautical Almanac^ if it were thought proper to encumber the 
volume with a number of pages which, to ninety-nine out of a 
hundred purchasers of the work, would be totally useless. 

Such memoirs as are frequently found in the “ Additions^* ^ 
they were presented to the Board of Longitude, would natur^ly 
be transmitted by them to the Royal Society : and any frag- 
irients wliich fell from the tables of these epicures in science, 
might pcr1ia[is be accepted with becoming gratitude by sonic 
other collectors, w’ho, either iudiridually or collectively, might 
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assist in preserving from oblivion all that deserves to be remem- 
bered, and a great deal that might as well be forgotten. 

But with regard to the general accuracy of the computations, 
and the impression, it is already acknowledged throughout £u- 
tope, that the Nautical Almanac is the most correct of all the 
ephemerides which are intended for nautical uses. Let Mr. 
Baily only turn to pages 371, 372, and 373 of the Connaissance 
des Terns for the present year, and see how those pages are 
filled, and from whom the materials were received ; let him con- 
sider that the Nautical Almanac is always published six months 
before the Conncmsance des Terns ; and let him examine the 
eclipses of the fourth satellite of Jupiter for 1824, and, after 
this, let him pronounce a distinct opinion upon the com- 
parative accuracy of the two publications. Perhaps he will 
say, as Mr. Arago has done on the same subject, “ S'il y a 
du mcrite d servir d*cxemple aux autreSy il y en a peut~ctre plus 
encore d ne pas s'en vanter soi-mtme T but Mr. Arago, even 
in a moment of accidental irritation, did not attempt to disprove 
the general superiority of the Nautical Almanac^ as a correct 
ephemeris. 

2. Again: Is it not mortifying to reflect, that, since the 
time of Halley, (the contemporary of Newton,) this country 
has not produced a single astronomical table : that although 
the Royal Observatory at Greenwich has been established 
nearly one hundred and fifty years, its observations since the 
time of Flamsteed, have been of no essential advantage to the 
world, until they have passed through foreign hands, and been 
returned to this country in the shape of tables, formed for va- 
rious purposes by the successive labours of Mayeh, Del a mere, 
Lalande, Burg, Burckiiardt, and Bessel? Look at the 
various columns which compose the monthly pages of the 
Nautical Almanac: — there is not a single article of English 
origin -they are all deduced from tables which have been 
formed by some of those authors to whom 1 have just al- 
luded.” 

Now, in the first place, it might have been expected that 
a person so conversant as Mr. Baily with the history of astro- 
nomy throughout all ages, and so jealous of the honour of his 
country, would have known, and would have recollected, that 
the Jirst essentially accurate tables of the moon were fairly pro- 
duced in this country by Mr. Charles Mason ; and he might 
have read, in a late memorandum on the subject of the lunar 
ta,ble8, that the actual introduction of these tables, with all 
their equations, was delayed^ rather than expedited, by the re- 
spect of Dr* Maskelyne for the computations of the great mathe- 
maticians of the continent. It is true that Mason followed the 
.forms already indicated by Euler and Mayer : but without the 
theory of Newton, and the observations of Bradley and Maske- 
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lyne, the theorems of Euler and the tables of Mayer would 
probably have had no existence, notwithstanding the induce- 
ment held out by the British government, which so essentially 
encouraged those mathematicians in their pursuits. 

But even if Great Britain had never produced the first good 
tables of the moon, or had never produced any tables at all, 
good, bad, or indifferent, that required much mechanical la- 
bour, would the fact be a subject for any great lamentation or 
mortification? Or is it to be regretted, that the talents of the 
English mathematicians have been otherwise employed than in 
mere numerical computations? In France and in Germany may 
be found a number of ingenious and industrious men, whose acti- 
vity mid frugality renders them peculiarly adapted for the more 
laborious departments of literature and science, and who are 
satisfied with a moderate remuneration, in the shape of a pro- 
fessor’s salary, or an academical pension ; and although they ' 
could seldom very conveniently give up their time gratuitously 
to the good of the public, they are satisfied with the conscious- 
ness of being useful, without the ambition to be brilliant. In 
Great Britain, the whole machinery of politics, of literature, and 
of science, is carried on by volunteers : their recompense is in 
the credit that they derive from their pursuits : they have no 
motive for labouring in the mere mechanical execution of the 
inventions of others ; their ambition is directed to higher ob- 
jects : the beginning and ending of all scientific works, as well 
as of works of art, are the most arduous ; the middle may be 
left to the hand of the mere labourer : and it is neither a dis- 
grace to Great Britain to profit by the labours of the foreigner 
when labour only is wanted, nor a dishonour to the foreigner to 
fill up the void, which has been accidentally or temporarily 
left, by the talent and patronage of Great Britain. As 
soon, however, as the present tables shall have been found 
inadequate to the purposes required of the Nautical Almanac, 
it will become the duty of the Board of Longitude to seek for 
others : but there is no reason why their means should be dis- 
sipated upon the construction of tables, subservient to mere 
curiosity, and to the contingent improvement of some of the 
details of mathematical astronomy. 

In the present embarrassed state of the finances of Great Bri- 
tain, a certain degree of Machiavelism seems indeed to be at least 
as essential to a Mmcenas as to a Minister; and even if, instead 
of offering a scanty pittance to a few computers and comparers, 
who can neither accept it with gratitude nor refuse it with pru- 
dence, and leaving all those, who accomplish any thing truly 
great, to be recompensed by the enviable enthusiasm of their 
own self-devotion, and the delightful dreams of posthumous 
fame ; even if Bie situation of the country made it justifiable 
to expend, in the immediate encouragement of science, one half 
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as much as is so applied by our continental neighbours, we 
should probably have a much greater abundance of scienti* 
fic materials than we have hitherto produced : but it is very 
questionable whether the increase of quantity would be of any 
advantage, without a commensurate improvement of the quality 
of the product. 

3. P. iii. — “ When Dr. Maskelyne edited the Nautical At'- 
manac, he used to insert a copious list of such conjunctions of 
the moon and stars as would probably be attended with occulta- 
tion,a practice which has unfortunately been discontinued for 
some years. In the NauUcat Almanac for 1824, however, 
something like the same object has been revived in another 
manner. Twenty-three of the principal stars in the moon's 
path have been selected, the times of their conjunction with the 
moon are given, and the elements for computing the expected 
occultations are annexed. The present wants of astronomers 
require, however, a more ample list. Since this sheet was put 
to the press I have seen a letter from a very distinguished 
navigator, wherein he states that occultations of fixed stars by 
the moon, as far as the fourth magnitude, are easily observable 
at sea, and he regrets that no notice is taken of them in any 
nautical work.'' 

It ought perhaps to have been stated by the editor of the 
Nautical Almanac for 1815, which was printed in 1811, that 
the conjunctions of the moon with the smaller stars had been 
left out by the express order of Dr. Maskelyne, in conformity 
with a resolution of the Board of Longitude. It is, however, 
remarkable enough, that there was a mistake of many minutes 
in the longitudes of several of the larger stars communicated at 
the same time by Dr. Maskelyne to the computers ; and yet 
that no practical astronomer had discovered the errors which 
pervaded the conjunctions inserted from 1815 to 1821, a suili- 
cient proof that little or no use was made of these conjunctions 
for actual observation. With respect to the stars “ selected," 
that is, by the moon herself, for 1824, it is unfortunate for Mr. 
Daily’s censure that they should comprehend precisely all those 
which the “ very distinguished navigator" has found to be 
observable at sea, and surely to insert any others would lead to 
an endless waste of time, and paper, and printing. 

4. ,P. 1 1 . Note. — “ It may be useful here to state that, althougli 
the quantity has been added to the mean right ascensions 
at the end of the Nautical Almanac for 1823, yet the apparent 
placespn the same work, are computed without that addition, 
a cifquihstaiice which ought to have been noticed. Moreover 
jyt' is not mentioned from what catalogue the apparent north 
polar. disUnces^ are calculated, which is also equally necessary, 
^inQejthey are really of nowise without that information.*’ 

liic page of stars is generally sent to press after all the rest 
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of the Nautical Almanac lias been printed off, and if the altera- 
tion had been material, it would have been right to have noticed^ 
in tliat page, that it had riot been applied to the computed 
apparent places ; but the whole almanac appearing under the 
authority of the Astronomer Royal, it could not be necessary 
to state that the places of the stars were immediately deduced 
from his catalogueSy and from his observations^ But it would 
perhaps be as well hereafter to prefix the mean place for the 
year to the apparent places. With respect to the remarks in 
p. xix, the editor of the Nautical Almanac would think it unbe- 
coming to interfere in any manner with a catalogue furnished 
officially by the Astronomer Royal, upon the basis of his own 
observations; and he would not hesitate to admit still greater 
fluctuations from the mean determination of former years, if 
they were supported by such authority. 

5. P. xxii. — “ Table XI contains a list of all the eclipses of 
Jupiter's satellites, marked as visible at Greenwich, deduced 
from the Connaissance dcs Tems\ for 1822, by deducting the 
difference of the meridians, or 9' 21''. The times of the eclipses 
in that work have been computed from Delambre’s new tables, 
published in 1817. (Note, — ^I'he Commissioners of the Board 
of Longitude have deferred the use of these tables till the year 
1824, a period of seven years from the date of their publica- 
tion. This is nearly fulfilling the injunction of Horace, nonum* 
quepremainr in annum. It certainly gives ample time for tlie 
detection of any error.) I know not from what tables those in 
the Nautical Almcmac h\xye been computed (the laudable custom 
of informing the public on these points having been for some 
years omitted,) but there is so striking a difference between the 
results in the two works, that I thought it might be acceptable 
to the practical astronomer to have them presented at one view. 
The differences amount, in some cases, to 2' 10''. If the com- 
putations in the Nautical Almanac have been made, as formerly, 
by two separate persons, and should prove incorrect, it is sin- 
gular they should both have fallen into precisely the same 
errors.” 

In the Preface to the Nautical Almanac for 1823, it is ob- 
served, that “ the tables of the planetary motions, which have 
been employed, are chiefly those which are printed in the third 
volume of Professor Vince’s Astronomy y' and the eclipses of the 
satellites are not included in the exceptions to this remark. 
The fact is, that these tables were actually employed, with such 
additions as were required for bringing them down from 1820 
to 1823, and these were furnished, at the request of the Astro- 
nomer Royal, by the late Mr. Crossley, and by a well known 
German mathematician and geographer, conjointly. Mr. Bailey 
may well think it singular that two separate persons shoula 
agree in falling into the same errors, and that these errors 
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should always be on the same side, with respect to the third 
satellite ; but it is still more singular that it should not have 
occurred to him, that this last circumstance sufficiently proves 
that the error could not have originated with the computers. 
Whatever may have been the source of this discordance, it was 
known to the editor of the Nautical Almanac long ago. But 
the error is comprehended within the limits of probable accu- 
racy, assigned in the explanation, p. 168, and even if this 
remark of Dr. Maskelyne be thought somewhat obsolete, it 
will not be denied that Delambre’s own authority is of some 
weight ; and he says expressly, in the Introduction to his new 
tables, p. li., “ On verra Messier ct Meckain, dans la mtme ville, 
et presque darts le meme quartier, tons deux munis d*excellens 
instrumens et d*une vue excellente, ne s*accorder cependant qu'd 
quelques minutes prh sur la mime eclipse. II est evident, de 
mime, que pour les differences des meridiens, on ne peut se 
PIER QU* AU PREMIER SATELLITE ; les aulres 7ic sont guere 
bonsqu' d eclaircir quelque point de physique celeste\ le premier 

SATELLITE EST LE SEUL QUl PUISSE ETRE YRAIMENT UTILE 

aux astronomes et aux geographes** It was then amply suffi- 
cient to have lost no time in procuring copies of the new 
tables for the future use of the computers, who are always ex- 
pected to be five or six years in advance with their computa- 
tions ; nor could it be necessary to reject the computations al- 
ready completed, while it was well known that their results 
could never be employed for nautical purposes, at least in 
the present state of the art of observing at sea. 

6. P. xxiii. ^ The telescopes proper' for observing the 
eclipses of Jupiter’s satellites, are common refracting telescopes, 
from fifteen to twenty feet.” So says the Nautical Almanac, 
but 1 much doubt whether any one of the Commissioners of the 
Board of Longitude ever saw a telescope of this kind ; nor do I 
think there is such a thing in existence. How absurd, then, it 
appears to recommjend the use of them, and thus mislead (as 1 
know it has done,) those entering the career of science.” 

Now, in the Nautical Almanac iov 1823 and 1824, the expla- 
nation is expressly attributed to “ the late Dr. Maskelyne,” p. 
161, so that it becomes merely historical, with respect to the 
minute description of the instrument to be employed. But in 
order to avoid any possible misconception, the paragraph in 
question is printed thus : 

- “ The telescopes proper for observing the eclipses of Jupi- 
ter’s satellites, are “ common” refracting telescopes from 15 to 
20 feet ; reflecting telescopes of 18 inches, or two feet focal 
length, and telescopes of Mr. Dollond’s construction, with two 
object glasses, from 5 to 10 feet; or, which are still more con- 
venient, those of 46 inches focal length, and .3| inches aper- 
ture, constructed with three object glasses, which arc as ma- 
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nageable as reflecting telescopes, and perform as much as those 
which he makes of 10 feet, with two object glasses.” The 
marking the word common in this manner, sufficiently implies 
that the telescopes in question are now become uncommon. 

7. P. XXV. “ For the mean obliquity of the ecliptic, the Pre- 
face of the Nautical Almanac certainly renders the Astronomer 
Royal responsible. The equations are computed from De- 
lambre’s tables.” 

8. P. XXV i. “ * Ephemeris, by Schumacher. A regular 
supply should have been sent over to this country in the first 
instance.” It not only was so sent, but was advertised for 
sale by the bookseller to the Board of Longitude, long before 
the appearance of Mr. Baily’s astronomical tables and remarks, 
which it is presumed he will think it still less necessary to 
continue in any future year,” than before the present attempt 
was made to shew their superfluity and frivolity, as far at least 
as regards the errors and omissions attributed to the Nautical 
Almanac, 

Additional note, from Schumacher* s Journal. 

Professor Schumacher, in the 6th Number of his Astronomical 
Newspaper, gives a favourable opinion of the general utility of 
Mr. Baily’s tables, which have been communicated to him by 
the author ; but with respect to the Nautical Almanac he ob- 
serves, (p. 94,) 1 understand that the Board of Longitude has 

within a few years reduced the price of the annual volumes as 
much as possible, in order that they may the more easily be 
purchased by seafaring persons, and they would therefore 
probably not be willing to add to them each year an Astrono- 
mical Supplement, which must make the price unavoidably 
greater. I cannot agree with the author in his comparison of 
the Nautical Almanac, with the Connaissance des Terns, with 
Bode’s Jahrhuch, with the Ephemcrides of Milan, and with those 
of Vienna, which last have been discontinued from the year 
1806; and 1 should doubt whether occultations are particu- 
larly appropriate to the determination of the longitude at sea. 
The seaman requires to know his longitude without delay, and 
as near as possible to the place of observation ; and even if he 
should happen to be an able computer, which is not very com- 
monly to be expected, the calculation of a lunar occultation 
might take up so much of his time as to be wholly impracti- 
cable while the result would be of any value ; and the great 
advantage of corresponding observations of the same occulta- 
tion at different places is wholly lost lo him.’* 

[No doubt it was from considerations of this nature that Dr. 
Maskelyne and the Board of Longitude were induced to dis- 
continue the insertion of the greater part of the occultations 
formerly indicated in the Nautical Almanac. It now remains to 
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|}e proved whether or no the experiment, which has been madet 
for yestf 1824, will be au^orised by any utility that may 
fonnd to accrue to the seaman from tne elements inserted, 
when employed in the manner pointed out in the third number 
of these collections.] 


ii. Places of the Small Planets for 1 822. 

Places of Juno, by Prof. Nicolai, Bode*s Jakrb. 1824, p. 244. 


11 M. oS m.il scr. 
Sre^nwich Titu«. 

A. 

R. in Timo. 

Decliuatiun 

N oi'tL. 

Lug. Ui8t. fruin 
© 

1822, Oct. 21. 

7h 

40*“ 

16* 

6° 

0' 

.2434 

Nov. 2. 

7 

53 

9 

4 

21 

.2161 

Dec. 4. 

8 

7 

41 

0 

55 

.1434 

1823, Jan. 1. 

7 

54 

22 

0 

44 

.1033 

S 17, 

7 

40 

13 

2 

17 

.1048 

Feb. 2. 

7 

27 

39 

4 

42 

.1277 

Mar. 2. 

7 

21 

5 

9 

16 

.2040 

Apr. 3 

7 

40 

12 

12 

50 

.3076 

7. 

7 

44 

7 

13 

7 

.3200 


Places of Vesta, by Prof. Eiicke, Bodc*s Jnhrb. 1824, p. 24^. 


11 h. 39 in.a*f ». 

Oraeawicb Tub«. 

A. R. 

DiVlinfttiun 

South. 

Log. OiBl. from 
© 

1822, April 1. 

50' 

J70 

8' 

.2226 

May 1. 

271 3 

17 

14 

.1338 

June 5. 

266 56 

18 

25 

.0619 

8 15. 

264 26 

19 

1 

.0574 

July 5. 

259 43 

20 

20 

.0755 

Aug. 4. 

257 31 

22 

26 

.1504 

29. 

261 16 

24 

3 

.2267 

Places of Ceres, Bode*s 

Jahrb. 1822. 

NoonntSerliri. 

M m. a» a. E. of Or. 

Xii'cHnstioa. 


PaKvnee nl 

Meriiliaii. 

1S22, Jan. 1. 

26® 1 S'. 


.0“ 

19“*p.m. ^ 

Feb. 1. 

24 54 


11 

1 A.M. 

Wu. 1. 

23 12 


9 

58 

Apr. 1. 

21 8 


1 

50 

May 1. 

19 28 


7 

38 

Jane 1. 

18 54 


6 

4 

July 1. 

20 6 


4 

13 

Aug. 1. 

Sej^ 1. 

23 17 


2 

2 

26 30 


11 

37 P.M^ 

Oct. 1. 

27 8 


9 

29 

Not. 1. 

25 15 


7 

34 

• Dec. 1. 

21 48 


5 

49 
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XVIIJ. Re8idt9 of some AstroTiomical Observations made m 
' Blackman^Street, duHng the Months of January and Fehruai^y 
L822, by James Souths F.R.S., in Latitude 51° 30' 3" N., 
Longitude 21 ".8 W. 


Eclipses of Jupiter^ s Satellites. 
(Mean Time.) 

. tt 

Jan. 14, Emersion of 1st Sat. at 


Feb, 


23 , 

23, 


2d 

3d 



feet Equatorial 
30 inch Gregorian 
5 feet Equatorial 
5 feet Equatorial 


Occultations of Fixed Stars by the Moon. 


Stai’^B AR. 

Star's Decliii. 

Mag. 

t'iine of iin- 
mei'fion (in 
Sidereal time. 



Jan. 1. 

1 12 30± 

11 40 ± N 

7,8 

0 21 44.40 
0 21 44.40 

7 38 52 67 
9 36 23.23 
9 36 5873 

9 36 S8.73 

.6 

With 5 feet Equatorial. 

30 inch Gregorian. 

No tremulous motion of the 

Star, no projection of it on 

the b 's disk ^ its occiiltation 

instantaneous ^ the observa- 

tion accurate to one tenth 
of a second. 

With 5 feet EqiiatoriaL 
Small blue Star! ^iih the so 

Large red Star j »*• Oregorua 

ditto with the 5 feet 
Equatorial. 

Feb. 28, 

4 40 30 ± 
A double Si 
class, large 

26 54 30:t N 
:ar of the 5th 

red, small blue 

6 

6,10 

B 

A 

“C 

A 

4.1 

< 


No treiniiloas motion of either of these Stars, nor any projection of either 
upon the ]) ’s disk, their disappearance instantaneous. 


JOiameter of Mercury, taken in the direction of his Cusps. 





B 








KB 




u 

6.474 

5,912 

6.143 


Diameters of Venus taken in the direction of her Cusps. 


Feb. 10, Tlie planet distant from> 
her inferior conjunction) 

14, 

15 , 

28 


27 days 

'S 

10 

23 days 

s 

a 

8 

22 da)s 

B 

v 

8 

9 days 


10 



These measures of Venus, as also those of Mercury, were taken 
by day-light, and from one to three o’Clock, P.M. 


Observations of the Shadows of two of Jupiter's Satellites^ seen on 
the planet's disk in the day-time. . , 

Feb. 14. At 2* V sidereal time, or about 4* 26' mean time, 
I saw very distinctly the shadow of' one of Jupiter'i" satellites 
upon his disk. At 2* 12' a satellite came ofThis face, and con- 
VoL. Xlll: P 
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tinued visible, notwithstanding its proximity to the planet. 
Measures of the shadow’s distance from the satellite were 
procured. At 2* 22' lO'' I distieguished another satellite 
emerging from the same spot whence die preceding had passed 
off. My attention was directed to the place some minutes pre- 
viously, in consequence of a luminous point which far ex- 
ceeded in splendour the faint light of the planet. As yet only 
one shadow had been observed, but at 2^ 38' that of the second 
became visible ; distances of the shadows from their respective 
satellites were obtained ; distances of the satellites from each 
other were gotten, and also distances of the shadows from each 
other. The angles of position of the satellites, and of their 
shadows, were also ascertained. ^ The interior contact of the 
first shadow with the limb of the planet, was observed 
at 3* 20'; and that of the second at 4* 4' sidereal time. 
The actual disappearance of the one or the other shadow, 
owing to the then constant passing of light clouds could not be 
ascertained. At the commencement of the observations the sun 
was shining, but the sky, although cloudless, was of a very light 
blue colour, not at all favourable for sidereal observations. 
Vnder more advantageous circumstances in the day-time, 1 have 
no doubt measures of the diameters of the shadows might be 
procured without difficulty. 

The five feet Equatorial has a telescope of five feet 
focal length, and a double object glass of inches aperture. 

The Gregorian telescope has a speculum of six inches diameter, 
and thirty inches focus. 

The measured of the planet^s diameters are taken with a wire 
micrometer made by Mr. Trough ton ; its value has been rigor- 
ously ascertained, and the uniformity .of its screw's thread has 
most satisfactorily stood the severest examinations. 

The declinations of the stars, as also their right ascen- 
sions, (here given,) will be found sufficiently accurate to identify 
them, and are for no other purpose introduced. 

Wherever more than one observation of the same phenomenon 
is given, each may be considered independent of the other ; the 
same clock is used by each observer, but the moment of obser- 
vation as estimated by each person is noted upon paper before 
* the least mutual communication is allowed ; so that any coaxing 
to make observations tally, is absolutely impossible. 

In future communications it is my intention to give all 
observations in sidereal time, and very much do I wish that 
other observers would do the same. So would the trouble of 
converting sidereal to mean time, as also the chetpee of errors in 
the reduction be entirely precluded; the considerable in- 
congruities frequently existing between the sun’s observed and 
computed right ascensions would likewise cease to prejudice 
the dbservations. 
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Reference to Plate III. 

Observations of the eclipses of Jupiter’s satellites are the 
most unsatisfactory which the practical astronomer is called 
upon to make ; the immersions^ however, will afford consider- 
ably less incongruity than the emersions ; I believe much of 
this may be attributed to the observer not having his eye well 
directed to the spot at which the satellite first issues from the 
shadow, for I have found that since a diagram, of which'the an- 
nexed is a copy, has been suspendedMn my observatory, the' 
discordancies have materially diminished. From experience, 
therefore, I can recommend to others its adoption ; the observer 
will also do well to prefix to the dates of those eclipses which 
he is likely to witness, the planet's distance from opposition, he 
will then immediately know which of the diagrams is most ap- 
plicable to his purpose. The emersion may generally be ex- 
pected a little to the north or south of the belts. 


Art. XIX. Observations on the Chroiwmetvical Arrangements n(m 
carried on at the Royal Observatory ^ under the authority of the 
Lords Commissioners of the Admiralty y tending to shew their 
Inadequacy to the purpose for which they were designed. By 
James South, F.R.S. 

In offering to the consideration of those who may feel an in- 
terest in such matters, the following remarks, I trust, it will 
be believed that I am actuated by no sinister motive ; but con- 
ceiving that the acts of public bodies, which have for their ob- 
ject public benefit, when they have had not only notoriety, but 
even national importance, attached to them, by insertion in the 
London Gazette^ become fair subjects for private as well as public 
inquiiy, I have resolved to investigate how far the advertise- 
ment relative to chronometers, which appeared in the London 
Gazette of June the 26th, 1821, is likely to prove beneficial to 
the country. 

** Admiralty Office^ June 25, 1821. 

“ Tlie Lords Commissioners of the Admiralty, being desirous of increas- 
ing the niiiiiher of chronometers for the use of bis Majesty’s Navy, and of 
encouraging the improved manufacture of that important article, do 
iiereby give notice, that a depOt for the reception of chronometers is 
opened at the Royal Observatory of Greenwich, where the makers will he 
permitted to deposit their chronometers, in onler to their being tried, and 
uliiiuately purchased for the use of the navy, or of being disposed of by 
the proprietors to private purchasers. 

** And, for further encouragement, their Lordships will purchase, at the 
end of each year, the chronometer which shall have kept the best time, at 
the price of 300f., and the second best at the price of 200/., provided 
that there have been above ten chronometers in the competition, and that 
the said best chronometers shall keep their rates within certain limits to 
be hereafter stated. The other chronometers tlieir Lordships may pur- 
chase, as they may think proper, at such sums as may be agreed upon 
with the makers, and their Lordships have reason to expect, that their an- 

P 2 
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nual rate uf purchase, for some years to conic, will be not less than ten 
chronometers in each year, 

•* Every facility will be afforded to the makers, who may place their 
chronometers in the depdt, for disposing of any of them to private pur> 
chasers ; and every information will be afforded to purchasers as to the 
rates of going of the chronometers, of which a strict account will be 
kept, under the direction of the Astronomer Royal and Board of Lon- 
gitude. 

“ The further conditions and regulations connected with this arrange- 
ment, may be learned of the Astronomer Royal, at (irccnwich, or of the 
Hydrographer of this ofiice 4 “ *!• Crokkr.'* 

“ London Cazette, June 26, 1321.** 

In consequence of this notification, it appears that up* 
wards of thirty chronometers have been sent by their respec- 
tive makers, (or perhaps proprietors would be more appro- 
priate) to Greenwich, and the printed paper, which now lies 
before me, is entitled An Account of the Rate of the several 
Chronometers on trial at the Royal Observatory, for February, 
1822.'' Now, I must acknowledge that, from the style in 
which the advertisement was couched, I augured that little 
good would result from it : hoping, however, that my fore- 
bodings might prove imfoiuidcd, 1 was willing to wait till some- 
thing like the modus operandi should be developed, and, I am 
sorry to say, now that such knowledge is acquired, the plan 
seems so iiicfHcient, that I cannot but regard it as altogether 
futile. Whether, however, I may support my opinion upon 
solid grounds remains to be determined. 

It must not, however, be supposed, from any thing that 
may escape me during the discussion, that I am disposed 
lightly to value the importance of good chronometers ; fur 
otherwise, no one estimates it higher, and, considering as I 
do, that the lives of Britisli seamen are oftentimes dependant 
on their good or ill perforniauco, I would withhold neither 
pains, labour, or expense, to procure them as perfect as the 
head and hands of man could make them. Whilst, however, 
condemning the mode adopted, 1 cannot allow this opportunity 
to escape, without commending, in the highest manner, the 
principle which gave it birth, .loinlng, therefore, most heartily, 
in the object to be gained, we shall only differ as to the means 
of effecting it. 

The essentials of a good chronometer are these ; that its rate 
should be uniform ; undisturbed to any extent by alterations 
either of position or of temperature. A chronometer which 
answers these conditions may be considered tit for nautical, 
or (when a clock cannot be procured) for general astronomical 
purposes. 

If, then, such be the attributes of a good chronometer, it 
may be right to inquire what are the means which should be 
employed to determine, with the greatest certainty, whether a 
chronometer does or does not possess them. Having settled 
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this matter, we shall see how far the trials to which the chro- 
nometers now in the depot are submitted, accord with these ; 
and wc shall then be enabled to draw such inferences as the 
comparison may warrant. 

Now, the rate of a chronometer is usually deduced from daily 
comparisons made with a g;ood clock adjusted commonly to 
mean time ; I would, however, prefer immediate comparisons 
with the transit clock, that being always considered the best in 
an observatory, and unless there are substantial reasons to the 
contrary, I would unquestionably have the chronometer ad- 
justed to sidereal time, by which all trouble of reduction will 
be spared, and the errors arising from the unsatisfactory na- 
ture of solar transits entirely precluded. 

Should, however, necessity oblige us to have our chrono- 
meter shew mean time, there is one circumstance w'hich we 
may avail ourselves of in comparing it with the sidereal clock. 
The acceleration of sidereal on mean lime is such, that the 
former gains on the latter one second in about six minutes, now 
the box chronometer usually beats half seconds, and conse- 
quently synchronises with the clock’s pendulum twice in this 
time ; these instants are, with a little attention on the part of 
the comparer, so easily ascertained, that, to make an error in 
the comparison equivalent to one twentieth, or even one fiftieth 
part of a second would be almost unpardonable. When pocket 
chronometers are compared, the same principle may be acted 
upon. 1’hese generally beat five times in two seconds, but, 
owing to the seconds* circle being ill divided, and the seconds* 
hand not accurately centred, equal accuracy cannot be ex- 
pected. 

'I’he instrument, whether large or smcall, is always included 
in a box, whose base and top arc connected together by four 
sides, which we will denominate A, B, C,D. As sent home by 
the maker, it will be undamped and horizontal ; in this state, 
therefore, it should for a few days be compared with the clock, 
and if its rate seem uniform, let it now, clamped in its gimbols, 
bo placed vertical, by making the box rest upon the side A; on 
the day following move it one quadrant, by placing the box upon 
the side B ; on the next day, vary its position another qua- 
drant, by resting its box upon the side C ; and on the subse- 
qutmt day let it be passed through the remaining quadrant, by 
making its box rest upon the side D : it may then be restored to 
its horizontal position, and if, on repeating these experiments, 
examination should delect no material difference in the daily 
rates, a great point will be gained. During these observations 
the temperature should be kept as equable as possible ; the ther- 
mometer, therefore, should be frequently appealed to, other- 
wise the inferences deduced will be liable to some suspicion. 

Having gone thus far, it will be juudent to unclamp it, and 
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try whether a slight motion given to it will be productive of 
any alteration in its rate ; and for this purpose it may advan- 
tageously be carried quickly up and down stairs frequently dur- 
ing the day; may be placed in a carriage driven quickly 
through the paved streets ; or, should this be inconvenient, it 
may be slung over a servant’s shoulders, who shall ride with it 
for a few miles on a hard-trotting horse ; if proof against these 
trials, it may be clamped, and the same experiments repeated. 
Should no material alteration of its rate be elicited by these va- 
rious contrivances, it may be said to have answered the first 
condition. 

Let it now be placed for twenty-four hours in a temperature 
such as may at any time be obtained, say 50® of Fahr., its rate 
well determined, and on the next day let the temperature of the 
room be raised to 80®, and the day following to 110®; now, 
if on examination of the daily rates it should seem a matter of 
indifference whether the temperature is 50, 80, or 110, it will 
only remain to put it to the most severe test of any, namely, 
that of exposing it to temperatures below 32 on one day, 
and from 110 to 120 the next day : in the ordinary winter 
seasons, the former is not difficult ; but, when natural cold 
cannot be had, artificial may ; for frigorific mixtures are not 
expensive: and, as to the latter it is always within our 
reach To what extent cold may be safely employed I do 
not know, it is a subject upon which it was my intention to 
have made some experiments during the last winter, had it not 
proved too mild for the purpose. There seems, however, to 
be doubts as to what degree of cold the oil will usually bear 
without losing its fluidity, as also what diminution of temper- 
ature the spring will endure, without having its elasticity im- 
paired. Perhaps also, under instantaneous exposures to 
intense cold, a slight deposition of water upon the spring might 
occur, which, if it lead to the oxidation of the metal would 
unquestionably injure its power. From experience, however, 
I well know that a temperature of 20® on one day may be 
succeeded by one of 1 1 0® on the next day, with perfect safety to 
chronometrical economy ; and, I also know, that extremes 
such as these, are trials that few, very few chronometers Avill bear, 
without having their rates materially deranged t. A chrono- 
meter therefore satisfying these conditions, as also the former, 
may be indeed pronounced good, and is fit for nautical, or 
when a clock cannot be procured for general astronomical 
purposes. 

* For this purpose a small stove placed in jbbe centre of the room in 
which the inquiries are conducted, will be found very useful. 

t One day is named as the period allotted for each alteration of posi- 
tion, tpc. The experimenter, however, will do well, should time allow to 
‘ continue hitf chronometer under each variety of circumstance, two, three, 
or four days. 
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But it may be asked, is it not to be expected that a chro- 
nometer which shall in one position keep a better rate than 
twenty others, will retain its superiority under every other 
circumstance ? To this 1 unhesitatingly reply, no. A chrono- 
meter may go well whilst horizontal, and ill whilst vertical ; 
and vice versa, or it may go well whilst in a state of quiescence, 
and ill when put in motion ; it may go well when placed in an 
atmosphere which is temperate, and ill when exposed to ex- 
tremes of heat or cold. 

An instance occurred to me three years ago in a box chro- 
nometer, made purposely for me by one of our first artists, 
which, while it remained horizontal, kept its rate remarkably 
well ; but when placed vertical its rate was so much altered, 
that further trials of it till it had been returned to the maker 
were altogether useless. Again, the same chronometer was inca- 
pable of sustaining considerable alterations of temperature, 
although slight difl’erences produced no sensible effect: again, 
oil its return to me, the motion of a carriage occasioned some 
deviation from its rate, an evil which its maker afterwards com- 
pletely remedied. But in these instances just alluded to, the 
defects were removed ; in another instance, however, the 
attempts have not been so successful ; in the early part of last 
year a gold pocket chronometer was made for me by the 
same person, and ultliough, whilst horizontal and quiescent, it 
would even under severe alterations of temperature dispute 
the prize with most, still would not bear alteration of position 
without altering its rate; it lujs on this account been twice or 
thrice returned to the maker for correction ; but, notwithstand- 
ing all his pains and labour, he has not succeeded, for he 
informed me two or three days ago that it was still imperfect ; 
and he is apprehensive that, to enable it to satisfy the only con- 
dition wanting, (for it is in every other respect an invaluable 
instrument), will probably for ever baffle his endeavours. 

Again, during the last spring two pocket chronometers were 
placed under my care, by Major-General Sir , Thomas Brisbane, 
K.C.B. The one of them was of gold, the other of silver ; 
the former was an old favourite, the latter was deemed of 
no value, and considered scarcely to merit the name of a 
chronometer ; they were included in their respective boxes, and 
their rates ascertained daily by comparisons with my transit 
clock ; the gold one kept on the same second for a fortnight 
or three weeks, but the silver one did not ; at this time being 
occasionally employed in inquiries into the differences of lon- 
gitude of my observatory and that of Greenwich, the gold one 
amongst some others was deemed suitable for the purpose^ 
its error as also those of its co-travellcrs were well ascer- 
tained before they were dispatched hence, and immediately on 
their return home comparisons were again made;, on con- 
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trastiDg th^errors ivhicli < they now had with those which 
respectiv^yjlklonged to them previous to their being sent 
away^ (the proportional rates for the interval having been applied 
to them,) this gold chronometer which had kept a more uniform 
rate than any whilst quiescent, was so much affected by the 
journey, that a deviation from its rate amounting to more than 
a second was the result, whilst the others may be considered as 
liaving suffered no sensible inconvenience, for a tenth of a second 
was the maximum of alteration observed in either. Finding this 
occurrence where it was least likely to have been anticipated, I 
suspected that perhaps the error might have been my own, 
originating in inaccurate comparison ; to put this matter to the 
test, all the same chronometers were transmitted, as also 
was the silver one on the day following, and the same precau- 
tions being taken prior to their dispatch, and subsequent to 
their return, the same results relative to the gold one were ob- 
tained ; whilst the silver one, when the proportional rate for the 
intervening time had been applied, gave precisely the observed 
error. This was no accidental circumstance, the experiments, 
somewhat modified, were several times repeated, and uniformly 
with similar results. Observing the valuable property pos- 
sessed by the silver one, I returned it to its maker, requesting 
him to lessen its rate, which was cumbersome ; this being ef- 
fected, I frequently carried it about in my pocket, together with 
the gold one, and whilst I could place no reliance upon the lat- 
ter, the former scarcely ever led me into an error of the time ex- 
ceeding one or two tenths of a second, notwithstanding it some- 
times metwith rather rough usage; indeed, this almost despised 
chronometer was one of the best I ever saw. That it was diff er- 
ence of position which occasioned the error found in the gold 
one, was inferred from a knowledge that it would bear very 
well considerable alterations of temperature. A chronometer, 
intended for the pocket, should be rigorously indeed examined, 
as to the effect produced upon it by alterations of position, 
seeing that the mere reclining of its wearer on a couch, may 
lead to considerable alterations of rate ; indeed, from many op- 
portunities of judging, 1 am inclined to believe, that it is more 
difficult to procure a good pocket, than a good box, chrono- 
meter. 

I have here only alluded to some of the instances which have 
occurred under my own observation, where chronometers, good 
in one respect were bad in another. Others might have been 
adduced, but those already mentioned, will, I hope, suffice. 
They are assertions, it is true, the particulars of which are not 
brought forward ; but the like are so frequently occurring, that 
he, bdeed,i can have had no experience who has not found them 
practically correct. To make a chronometer keep a good rate, 
when exposed to no change of position except what it must ne- 
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cessarily Undergo in the act of winding, or to sncli change of 
temperature as it may usually meet with in a drawing-room, is 
neither hard nor diiiicuit ; but to enable it to sustain it in alte^ 
rations of position, as well as of temperature, such as 1 have 
hinted at, is no easy task. These latter qualities depend upon 
the accuracy of its adjustment, and perhaps I might add, upon 
the uniformity of the materials of which the spring and balance 
are constructed, desiderata not to be arrived at without consi* 
derable sacrifices of time and labour. It is these, in fact, which 
so much enhance its value. But lest it should be supposed 
that 1 am giving to these adjustments more importance than 
they really merit, I shall only say, that two of our first-rate 
makers have sold as common silver watches, for the trifling 
sum of twenty-five pounds, what were in every respect equally 
well constructed with their best chronometers, and which wanted 
only the labours of adjusting to render them such ; nor was the 
plan abandoned, till it was found that these watches occasionally 
got into the hands of persons for whom they were not made, 
who, ignorant of the terms upon which they had originally 
been sold, were sometimes enabled to bring their maker’s name 
into disrepute. 

But it may perhaps be urged, that the plan of experimenting 
which I have here proposed, although very well in theory, is too 
diihcult for practice. To this 1 can only reply, that a box chro- 
nometer is now before me, which has, proprid persond^ under- 
gone, and satisfactorily undergone, the very trials here al- 
luded to : and, what is more important for the Lords Commis- 
sioners of the Admiralty to be informed of, t5, that for a chro- 
nometer such as this, 1 gave to its good and honest maker * 
the sum of fifty guineas. 

If, however, their Lordships should deem it right, still to 
have their chronometrical affairs conducted at the Royal Obser- 
vatory, (and as to the propriety of this, among scientiiib men, 
there seems some doubt), I will indulge a hope, and a sincere 
one it is, that if 500/. must be annually given for two chrono- 
meters, that two may be procured, at least as good, as any 
private individual may get for one. 

Whether, also, it was necessary to decoy chronometers to 
Greenwich, by promising 500/. for what is worth but one, 
will perhaps admit of doubt. 1 cannot, however, but think, that 
a sufficient emulation would have been excited amongst the real 
makers, (and in this instance none others are worthy of consi- 
deration,) had the Lords of the Admiralty engaged annually to 
have published in the London Gazette the 7 iame and residence 
of that artist whose worll had been declared the best, whilst 
the 400/., thus annually saved, might be appropriated to some 


^ Mr. Molyiicii\. 
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scientific purpose, (for I would protect it from Humean fangs,) 
and perhaps to none better^ than restoring to’ its pristine excel- 
lence the Nautical Almanac^ or Astronomical Ephemeris. 

But, to return from this digression ; by reference to the pre- 
ceding pages it will be seen what are the requisites of a good 
chronometer, and what are the means which, if adopted, seem 
most likely to enable ns to select the good, and reject the bad. 
Having also shewn that a chronometer may be good in one re- 
spect, yet bad in another, it remains that we should see how far 
the mode of trial sanctioned by the Admiralty, and carried 
on under its authority, accords with that which we have con- 
sidered indispensable. 

The Admiralty places its chronometer horizontal, and daily 
comparisons witn a good clock are enforced : our plan also re- 
quires this. The Admiralty exposes its chronometers to alte- 
rations of temperature, such as are to be met with in a com- 
mon sitting-room* ; our plan does the same. We try our chro- 
nometer vertically, and in different directions of its axis ; the 
Admiralty does no such thing. We try the effect of motion 
upon our chronometer; the Admiralty does no such thing. 
We expose ours to extremes of cold ; the Admiralty does no 
such thing. We try ours in extremes of heat; the Admiralty 
does no such thing. We compare the various results produced 
by these alterations of circumstances upon our chronometer, 
because we wish to take not any thing for granted ; the Admi- 
ralty having ascertained one fact, and that, perhaps, of the least 
importance, takes every thing else for granted. We take all 
this trouble, that we may get a good chronometer; the Admi- 
ralty saves all this trouble, and will probably get a bad one. 

On comparison, therefore, of the two modes, knowing, as I 
do, and shewing, as I trust I have done, that the various trials 
I have advised are necessary, the only inference I can draw is, 
that the chronometrical arrangements at present conducted 
under the sanction, and by the authority, of the Lords Com- 
missioners of the Admiralty, are inadequ.\te to the pur- 
poses POR WHICH THEY WERE DESIGNED. 

J. South. 

Blaekman-street, March 33 , 1833- 

* The printed papers inform us, that the chronometers have been ex- 
posed to ^ffercnces of temperature equal to of rahrenheit. 
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Art. XX. Miscellaneous Intelligence. 
Mechanical Science. 


§ Optics, Agriculture, the Arts, 

1. Ejc tract of a Letter from Professor Oersted^ of Copenhagen, 

I cun at present only give you the result of an investigation, 
which is so far void of interest as it only relates to the confir- 
mation of an earlier discovery, I mean that of Zamboni, concern- 
ing the electricity produced by tlie contact of a single solid con- 
ductor with a single fluid conductor. You know that such 
experiments are extremely delicate ; they seem to have been 
repeated only by Mr. Erman, and this celebrated and ingenious 
philosopher complains much of the irregularities which the 
experiments present. I have found in the electro-magnetic mul- 
tiplier, invented by Schweigger, a mode of making these ex- 
periments with the greatest ease. I lake two plates of zinc, 
of diflerent breadths, one, for example, 3 lines broad, the other 
1 1 ; 1 place them in a diluted acid, and I make a communication 
between eacli of them and one of the extremities of the metallic 
wire of the multiplier. The action is thus rendered very sen- 
sible. The wider plate assumes in this galvanic arc the place 
of the copper, the narrower that of the zinc. When we take 
two plates which are perfectly equal, and attach them to the 
extremities of the multiplying wire, we obtain no effect, if wc 
plunge both plates at once into the liquid ; but if we immerse 
one before the other, that which has come the last into contact 
acts as a less oxydable metal. 


Heights of Barometer^ 25th Dec. 1821. 


Ilaiuncr. 
by Luthmer. 

5 A.M. 
8 „ 

1 P.M. 
7 „ 

10 „ 


n.i. Th. 


AlU«na,by 

Schumacher. E.I. Th. ^ 


28.42 41 
28.35 44 
28.34 49 
28.44 43 
28.50 43 


Dec. 24, 19^ 0™ 28.39 42 
„ 20 33 28.38 42 

„ 25, 0 14 28.32 45 

„ 1 50 28.32 46 

2 38 28.31 46 


Schumacher* s Astr. Nachr.f No. 6. 


2. Remarkable Dichroism of Tourmaline * — very interesting 
specimen of dichroitic tourmaline, in the cabinet of Mr. Allan, 
exhibits the most singular contrast of colours ever yet found in 
any substance. The plate is cut perpendicular to the axis of 
double refraction, and also to the axis of the prism. In the 
direction of the axis the colour is a deep and brilliant blue, 
while in a direction at right angles to the axis the colour is a 
very pale red, approaching to pink. — Edin. Phil. Jour. vi. 177. 
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3. Orihometer arid Pleometer^ instruments of Navigation . — 
Mr. Perkins has applied the mercurial level in an ingenious man- 
ner to the construction of an instrument, calculated to facilitate 
the sailing of ships. A horizontal tube is turned up vertically 
at each end, to the height of about three inches. It is then 
filled with mercury, so that the metal rises about an inch in the 
two legs, to each of which a float is fixed, forming one end of 
a lever, as the index does the other end, which is so adjusted 
that' the two indexes are in the same horizontal line, when the 
mercury is level on the two legs ; but when the mercury is 
unequal, then the indexes are one higher and the other lower 
than the horizontal line. Two instruments of this kind being 
fixed against the sides of a ship’s cabin, one parallel to the keel 
(called the orthometer,) and the other at right angles to it, (the 
pleometer,) will shew the angular changes in the position of 
the ship, occasioned either by the distribution of the cargo, or 
the impulse of the wind. 

The instrument is suspended by two points, one fixed and 
the other an adjusting screw; and, that the mercury may not be 
thrown about by sudden changes of position, a stop-cock is 
attached to the middle of the horizontal tube, by which its bore 
or capacity may be diminished in any proportion, and the in- 
strument made to exhibit the average inclination of the vessel, 
without derangement by sudden heaves. 

When the vessel is at sea, and sailing to most advantage, 
the adjusting screw is turned till the indexes are in the same 
line, and this adjustment will ever afterwards indicate the trim 
of the vessel, as long as no material change takes place in the 
quantity or disposition of the cargo. — Trans. Soc, Arts, xxxix. 
127. 

4. Arithmometer , — A French artist, M. Thomas, of Colmar, 
honorary director of the Pheenix Company, has obtained a 
brevet of invention (patent,) for a machine of calculation, to be 
called the arithmometer. It has been presented to the Society 
for the encouragement of National Industry, and by it a person 
unacquainted with figures may be made to perform, with w^oii- 
derful promptitude, all the rules of arithmetic. The most com- 
plicated calculations are done as readily and exactly as the 
most simple ; sums in multiplication and division of seven or 
eight figures require no more time than those of two or three. 

5. English Buhr Stones. — Messrs. Bishop and Co., of Nant- 
y-Moch, near Holywell, in Flintshire, have, within the last two 
or three years, introduced millstones into use, of English 
origin,* which are equal, and in some cases apparently superior, 
to the celebrated French buhr. Till this source of millstones 
was discovered, none could be found that could be substituted 
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for tlie French buhr, especially in the grinding of wheat, for they 
alone possessed the required degrees of hardness, toughness, 
and that cellular structure which is necessary to perform the 
operation rapidly, without causing the mixture of earthy matter 
with the flour, or without heating it. 

The French buhr occurs in detached masses, or blocks, in 
the fresh-water limestone formation of the Seine. It is inter- 
mediate between hornstone and calcedony. No similar stone 
has been found in the analogous formation of the Isle of Wight, 
or any where else in this country, but the stone which Mr. 
Bishop has successfully substituted for it occurs near the 
middle of the eastern ridge of tlie Halkin mountain, which itself 
is composed of limestone rocks. Ihe buhrstone, or entrochital 
hornstone, appears as a bed abdut four yards thick, dipping 
easterly, like all the other strata of the mountain. It some- 
times varies in (quality, rotten masses occuning, and also por- 
tions that are too close for the miller. Still the coraUite struc- 
ture pervades the whole, the entrochites being perfect and 
entire in some instances, while in the chief part of the bed the 
casts alone remain, thus leaving the rock vesicular ; and in this 
respect diftering from the nature of the pores in the French 
buhr, which appear to have been caused by erosion, their edges 
being rusty and impure, whereas those in the Halkin buhrs are 
of pure flint, and exceedingly sharp and hard. 

These stones have now been tried for the last three years in 
many mills, and evidence of their excellence and superiority in 
all rcs})ccts, of the most satifactory kind, has been obtained. 
Hence there is no doubt they will get into general use, and the 
more they are made known the better. — Trans, Soc, Arts, xxxix. 


6. Oil for Watch-work, &c. — ^Oil used for diminishing fric- 
tion in delicate machinery, should be free from all acid and 
mucilage. The following is the process : (M. Chevreul!s) re- 
commended as the most convenient for procuring it in the most 
favourable state. Put into a matrass or glass flask a portion 
of any tine oil, with seven or eight times its weight of alcohol, 
and heat the mixture almost to boiling, decant the clear upper 
stratum of fluid and suffer it to cool ; a solid portion of fatty 
matter separates which is to be removed, and then the alcoholic 
solution evaporated in a retort or basin until reduced to one- 
fifth its bulk. The elaine or fluid part of the oil will be depo- 
sited. It should be colourless and tasteless, almost free from 
smell, without action on infusion of litmus, having the con- 
sistence of white olive-oil, and not easily congealable. 

7. On the setting of cutting Instruments, — Mr. Reveley re- 
commends the use of soap instead of oil for the setting of 
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razors and other cutting instruments on a hone. His O'wn 
words are : Not having any oil to set my razor, it occurred 
to me to try the soap 1 was washing with, called palm-soap, 
and I found it so completely to answer my purpose, that I have 
constantly used it ever since instead of oil, both for razors and 
penknives. It sets quicker, gives a good edge, and removes 
notches with great facility : it is a more cleanly material, oil 
being liable to drop on, and soil any thing it comes in contact 
with; dust will frequently get into oil which will spoil the 
edge, and in such case it must be changed. It is as cheap or 
cheaper than oil, a small square of palm-soap costing only 
threepence, which will last for sr great length of time. The 
operation is performed as follows : having first cleaned your 
hone with a spunge, soap, and water, wipe it dry : then dip 
the soap in some clean soft water, and wetting also the hone, 
rub the square of soap lightly over it until the surface is thinly 
covered all over, then proceed to set in the usual way, keeping 
the soap sufficiently moist, and adding from time to time a little 
more soap and water if it should be necessary. Observe the 
soap is clean and free from dust before you rub it on the hone ; 
if it should not be so, it is easily washed clean ; strop the razor 
after setting, and also again when you put it by, and sponge 
the hone when you have done with it.*' 

Many instrument-makers and others have tried Mr. Reveley’s 
method of setting instruments, and speak in high commenda- 
tion of it. Among them are Messrs. West, Pepys, Long, and 
Frewen.— Traws. i&c. Art. xxxix. 137. 

8. Improved Drawing Tablets . — ^The extra stout drawing- 
boards, or card-boards as they are usually called, are liable to 
many defects. They are made by pasting several sheets of paper 
together in the manner of common pasteboard, and are then 
pressed and rolled. In consequence of this process, it fre- 
quently happens that a small portion of paste is left on the 
surface, which, escaping observation at first, causes injury when 
a drawing is made on tlie board. In drawing also if frequent 
re-wetting on a particular part be necessary, the paste some- 
times gives way, the sheets separate, and blisters rise. It has 
been remarked too, that drawings made on such boards, and 
hung up in rooms where fires are seldom made, spoil from the 
tendency of the paste to mould or mildew. Another defect is, 
a hollow or spongy texture, arising from the indiscriminate 
mixture of linen and cotton fibres in the pulp of the paper ; 
and' another, the deleterious effect of bleaching by oxymuriate 
of lime, a process which, though it makes the paper beautiful 
in appearance, leaves a small portion of muriatic acid, which 
speedily destroys the fine and delicate tints laid upon it. 

In consequence of these defects, Mr. Steart, of the Montalt 
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paper-mills near Bath, has submitted to the Society of Arts 
specimens of drawing-boards, which he calls Lino-Stereo tablets, , 
entirely free from these defects, and which have been found to 
answer every trial made of them. The only tnaterial used in their 
manufacture is the best and purest white linen rags, all muslins, 
calicoes, and every other cotton article being rejected; and, 
they are not composed of several sheets, but are moulded from 
the pulp of any required thickness of one entire mass, so that 
no separation of their parts can take place, either by wetting or 
mouldiness. These tablets are made with either a rough or 
smooth face, the former for drawings made with pencil, chalk, 
or crayon, the latter for paintings in water-colours, or other 
delicate works. They are also tinted of various shades of 
drab-gray, sand-colour, 4rc., the pulp being dyed in the vat 
before it is made into tablets. — Tram. Soc. Art. xxxix. 43. 

9. New Green Pigment. — M. Bizio of Venice describes anew 
pigment, obtained by boiling a hectogramme (1544 grains) of 
coffee-powder in water, reducing the infusion by evaporation to 
eight hectogramme (28 oz. 4 dr.), adding an equal weight of 
sulphate of copper dissolved in water, and precipitating by so- 
lution of caustic soda. The deposit found weighed 105 
grammes (1(522 gr.); when dry, it was a fine green colour, and 
the more exposed to air whilst moist, the brighter it became. 
Water, ether, alcohol, and alkaline subcarbonates, had no ef- 
fect upon it. Ammonia and potassa acted upon it : soda did 
not alter it. It resists acids sufficiently well, and, with the 
exception of the sulphuric and oxalic, no others destroy the 
colour totally. They, however, dissolve it, and it is men- 
tioned that acetic acid produces a solution with it of a very fine 
green colour. 

10. Economical Matting. — Mr. Salisbury, with the intention 
of giving employment to such as were destitute of it, engaged 
a number of the paupers of the parish of St. George’s, Hanover- 
square, to collect a quantity of the typha latifolia (flag or greater 
cat’s tail), and to manufacture it into mats, baskets, hassocks, 
chair bottoms, ^c., with the intent of substituting it for the scir- 
pus lacustris, or rush, which, though it grows abundantly in 
some places, is by no means in sufficient quantity to supply 
the demand made for it, so that large importations are made 
from Holland. On a close comparison of the things made with 
it, with those made with Dutch rushes, the work appeared ca- 
pable of being made equally neat with either material, and an 
examination of two pieces of matting, which had lain side by 
side, and had their places changed occasionally, indicated that 
they would wear equally. 

Hence the typha will probably cafford a material of great use 
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to poor people, and as it abounds in all marsh ditches and 
uncultivated swampy ground, an abundant supply may be ob- 
tained by every one. — Trans, Soc. Arts, xxxix. 62. 

11. On the Preservation of Manure, — ^The following is part 
of a letter from M. de Fellenberg, of Hofwyl, to the editors of 
the Bihliotheque Universelj on the important point of preserving 
manure, with the least injury to it, or loss, until required to 
be put on the land. 

“ Those who are most careful whom I have known in Swit- 
zerland, obtain an advantageous result by spreading the dung 
of the* stables very regularly in thin layers on the heap, and 
pressing each down by frequent treading, so as to make a close 
and compact mass, which is surrounded by a kind of twist 
made with the tubes of litter, of which the ends are turned to- 
wards the interior of the heap, so as to retain the fluid parts 
which might otherwise escape. These persons, satisfied witli 
their process, inasmuch as it prevents all mouldiness and de- 
composition of their manure, do not seek after the cause of 
their success, nor after any improvement which the instructed 
agriculturist may desire. By making the heap of manure very 
dense, and by excluding in that manner the influence of air, 
one may completely prevent fermentation and decomposition; but 
in pressing the heap, the tubes of straw, which ought to become 
filled and impregnated with the fluid parts of the manure, are 
flattened and broken. I gain the same advantage by making 
my heaps of dung so, that they shall be compact and without 
vacuities, but without pressing them. I moisten them abun- 
dantly with fluid manure, as soon as they are began to be 
formed; and this moistening, or watering, is repeated eacli 
time that from the elevation of vapours from the heap, it is 
judged that fermentation is commenced. By means of this pro- 
cess, the fermentation is continually checked. Whatever might 
have evaporated from the dung, is returned to the interior by 
the fluid thrown on the surface, which fluid is properly the es- 
sence of the dung ; the tubes of straw, which served as litter, 
are impregnated, and this fluid forms certain chemical combi- 
nations, which enrich the mass both in its quality and quantity.” 
—Bib,Univ, 1822, Jan. (23.) 


II. Chemical Science. 

1. Process for preparing Lithia, by M, Arfwedson,~^M. Arf- 
wedson describes the following as a more convenient process 
than that hitherto known for the preparation of lithia. It con- 
sists in exposing an intimate mixture of triphane or spodumene 
in a fine ^wder, with quick lime, in a Hessian crucible, to a 
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very sUoiig heat. The heated mass is to be dissolved in mur 
riatic acid, and the solution evaporated to dryness, in order to 
separate the silica. Sulphuric acid is afterwards added, and 
the mass is heated till the greater part of the muriatic acid is 
driven off. The residue is next diluted with water, and the li- 
quid separated from the gypsum by strong expression. The 
solution obtained is then digested with carbonate of lime, in or- 
der to ])recipitate the alumine, and afterwards filtered and eva- 
porated. The crystals of sulphate of lithia are then easily sepa- 
rated from the remaining sulphate of lime. If it is desired to 
prepare the lithia in the state of carbonate, the sulphate is 
to be decomposed by acetate of barytes, or of lead, and 
the acetate of lithia obtained decomposed by heat, and the 
carbonate separated by solution, — Edin, Phil, Journ. vi. 

p. 12. 

2. \Preparation of Ethiop’s Mineral. — Dr. Taddei recommends 
the following process for the preparation of this substance, as 
being one which effects the combination immediately, and in a 
more perfect manner than that generally employed. Put one 
part of sulphuret of potash into a mortar, with three or four 
parls of running mercury ; triturate together, adding a little 
waler by degrees, until the whole is reduced to a homogeneous 
black paste ; then add flowers of sulphur, in equal quantity 
to the mercury employed, and mix the whole by a short tritu- 
ration. Then wash the whole ; and filter with repeated por- 
tions of water, till all the alkaline sulphuret is removed. 

Ethiops thus prepared is not of the black colour of that ob- 
tained by simple trituration, but it is a more perfect combi- 
iKitiuii. Dr. Taddei says, that the addition of a little sul- 
pliuret of potassa to the mixture of sulphur and mercury, docs 
not do away with a long trituration, but that, proceeding as 
above, the substance is prepared instantly. — Giorualedi FUicaj 
iv. 12. 

3. Preparation of Arseniiirelied Hydrogen. — M. Scrrulas, in 
his highly interesting Memoirs on the Alloys of Potassium, gives 
the following process for the preparation of arseniuretted hy- 
drogen. It depends on the action of water on the triple alloy 
of arsenic potassium and antimony. For this purpose a mix- 
ture must be made of two parts of antimony, two parts of 
cream of tartar, and one part of oxide of arsenic, they must be 
well triturated together in a mortar, and heated strongly for 
two hours in a close crucible. The alloy which results when 
in contact with water, produces hydrogen gas saturated with 
arsenic, and it may be preserved for any length of time in 
closed vessels. For an experiment orleclurc, 8 or 10 grammes, 
(123 to \54 grains,) reduced to a coarse powder, arc to be 
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226 Miscellaneous Intelligence. 

thrown quickly under a jar filled with water, and inverted in 
a glass basin, also containing water, several decilitres, (6.1 
c. i. each.) of arseniuretted hydrogen will be obtained in two or 
three minutes. 

In this process there is no want of bottle, tube, acid or 6re, 
and the facility it affords of operating at common or low tem- 
peratures, is probably very favourable to the complete satu- 
ration of the hydrogen by the arsenic. — Journ. de Phys., 
xchi. 135. 

4. Oxide of Titanium, — Mr. Rose of Stockholm, has at- 
tempted to analyze oxide of titanium, by converting it into a 
sulphuret. The method adopted was to heat the oxide highly 
in a porcelain tube, and pass sulphuret of carbon in vapour 
over it. The sulphuret thus obtained was a greyish-yellow mass, 
bordering on green, which, by the slightest touch took a me- 
tallic lustre, resembling the magnetic sulphuret of iron. The 
oxide of titanium is considered as containing 33.93 hundredths 
of its weight of oxygen. It does not possess any of the cha- 
racters of a saliBable base. The nitrate and muriate, as usually 
described, are salts, with bases of potash or soda. The oxide 
combines with water, reddens blues, and drives off carbonic 
acid from carbonates.— Philosophical Journaly vi. 
p. 15. 

5. Cadmium in Metallic Zinc. — Dr. Clarke has discovered the 
presence of cadmium in the metallic zinc of commerce. Its 
quantity is very small. 

6. Solution of oxide of Copper in Ammonia, — M. Berzelius, 
in his description of a method of analyzing the ores of nickel, 
says, that he had not been able to determine whether oxide of 
copper is soluble in ammonia or not. “ It is certain that all 
those solutions, which are generally regarded as oxide of copper 
in ammonia, are double salts, with excess of base. 1 digested 
oxide of copper in concentrated ammonia for eight days in a 
stopped bottle. The solution became of a light-blue colour in 
48 hours, and it did not afterwards increase. A drop of car- 
donate of ammonia let fall into the liquor, immediately dis- 
solved a part of the oxide, and made the lower stratum of the 
liquid of a deep blue colour,” 

When an ammoniacal solution of oxide of copper is mixed 
with caustic potash, the oxide of copper is precipitated in a 
few seconds ; and if the quantity of potash is sufficient, it is 
entirely deposited in the form of a blue hydrate, which it is 
very easy to wash. When well washed it yielded blue hydrate 
of copper, combined with two atoms of vvater; it does not 
retain any trace of potash,— -^nnafes rfe Chimky XVII. 
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7. Precipitatioti of Nitrate of Silver by Chlorine, — In the 
Annales de Chimie, tom. xviii. p. 270., it is said, in a note, that 
a gas spoken of in the text as chlorine, could not be chlorine 
alone, but must have contained muriatic acid, inasmuch as 
pure chlorine cannot precipitate solution of nitrate of silver. 
This extraordinary statement would not require notice, but that 
it professes lo be made by the editor of that work, whose 
authority, in such a case, is so great, that it would almost lead 
one to suppose the discovery of some new property in that 
substance. The fact, however, that pure chlorine can preci- 
pitate nitrate of silver, and even act on the dry salt, is so well 
and easily established, that one must suppose the note to have 
originated either with a careless transcriber or translator, not- 
withstanding the R. attached to it. 

8. Analysis of Alum^ and number of Alumina. — Dr. Thomson 
has given an account of his analysis of alum, made with the 
view of ascertaining accurately the number of alumina. The 
composition of alum is given as follows : 


4 

atoms sulphuric acid . 

. 20. or 

32.8542 

3 

alumina . . . 

. 6.75 — 

11.0882 

1 

— - potash . . . 

. 6. — 

9.8562 

25 

- - -- water .... 

. 28.125 — 

46.2012 



60.875 

99.9998 


Or otherwise, 

3 atoms sulphate of alumina 21.75 or 35.72885 

1 sulphate of potassa 11.00 — 18.06975 

25 water 28.125 — 46.20123 

(>oT87'5 09.99983^ 

Dr. Thomson denies that alum contains any bisulphate of 
potash. It has been said that when solutions of sulpliate of 
alumina and sulphate of potash are mixed together, a preci- 
pitate falls consisting of alumina, the acid having been taken 
from it to convert a portion of sulphate of potash into bisul- 
phatc. On repeating the experiment with pure solutions, Dr. 
Thomson could obtain no immediate precipitate ; but after 
24 hours, crystals of alum were deposited. There is, there- 
fore, no evidence of a bisulphate of potash in alum, and the 
analytical experiments are quite against any !\uch supposition. — 
Annals of Philosophy^ iii. 168. 

9. Gas from Coal 7ar.— It has been found, by experiment, 
that the coal-tar liquor, which is sometimes considered as 
waste by those who make gas, if mixed witli dry saw-dust, 
exhausted logwood, or fustic, to the consistence of paste, and 
allowed to remain till the water has drained off two cwt. of the 
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mass being pnt into the retort instead of coal will produce more 
gas, and be less offensive than the same quantity of canal coal. 
This process will probably be found very convenient in some 
circumstances for the consumption of the tar produced by the 
distillation of coal in gas-works. 

10. On the formation of Ice in the beds of Rivers, — Dr. 
M‘Kcever of Dublin, whilst reasoning on this particular forma- 
tion of ice, which has never yet been well explained, suggests, 
that it may be occasioned by radiation just in the way that hoar- 
frost is formed. It is mentioned from the observations of 
Mr. Garnet, in a former volume of this Journal, that such ice 
is seldom seen adhering to any substance except rock, stones, 
or gravel ; that it is always found in greatest abundance in 
proportion to the magnitude and number of the stones com- 
posing the bed of the river, combined with the velocity of 
the current; and that it does not occur where mud or clay 
is deposited. Dr. M^Keever thinks it probable, that in conse- 
quence of the greater radiating powers, as regards heat, of these 
substances on which the ice is deposited, an effect of depression 
of temperature may be produced by the heat they throw off 
into space, sufficient, when it takes place in water nearly at the 
freezing point, to decide ihc formation of icc at their surface, 
and the rapidity of the current of cold water, he thinks, may be 
active in reducing the temperature of the bed of the river more 
rapidly, as well as in removing the heat evolved by the con- 
gelation of the successive portions of water. The groat objection 
to this theory, it is remarked, is Professor I.eslie/s statement, 
that no radiation takes place in water ; but it is justly observed, 
that from the evident difficulty of making the experiment ac- 
curately, that point is not yet decided. — Ann. Phil. iii. 187. 

11. Singular Congelation of Water. — M. Pictet relates, that 
whilst engaged in examining some subterranean excavations in a 
bed of lava, near Niedermendig, he had occasion to observe a 
fact that had previously drawn his attention in many natural 
caverns in the midst of summer, and of which he had not yet 
found an explanation. “ J observed in some pla<!es water 
falling drop by drop from the roof on to the floor, or against 
the sides of the cavern. Wherever this happened, there was 
beneath, a mass of icc of a certain thickness ; nevertheless the 
temperature of the air was 3.5 R (39.8® F.), and I believe that 
at no time did it ever descend to zero in these subterraneous 
places , — Geneva Memoires i. p, 151. 

12. On the heat of solutions crystallized by exposure to air . — 
When a hot saturated solution of Glauber’s salt is suffered to 
cool in a closed flask or phial, it remains fluid until the stopper 
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is removed, when it immediately crystallizes, and its tem- 
perature becomes elevated. Dr. Thomson has lately expe- 
rimented on this phenomenon ; not with a view of ascertaining^ 
the cause of the crystallization, but on the source of the heat 
evolved. Sulphate of soda and carbonate of soda were the 
salts used; 51 parts of crystallized sulphate of soda to 49 
parts of water, make a good solution for the experiment. If 
carbonate of soda be used, 1 part should be dissolved in 4.22 
parts of water, and the solution suftered to cool below 50° F. 
When the sulphate of soda is used, the crystallization of the 
mass is certain, at a temperature under 50°, on removing the 
stopper, and the rise of temperature equals 24° F. If the 
carbonate be used immediately the cork is drawn, an abundant 
precipitation of small crystals in stars takes place, and the 
temperature rises 14° F. From estimation made of the rise of 
temperature ; the whole quantity of matter heated ; the quan- 
tity of salt solidified; of water of crystallization combined with 
it, ^c. Dr. Thomson concludes, that the latent heat of the 
water of crystallization was, in both cases, the sole source of 
the increase of tt^mperatiire observed . — AnnaL Phil. iii. 169. 

13. Heat in tliemwn^srays, — Mr. Howard, by exposing a 
concave mirror to the moon’s rays, appe^ars to have observed a 
slight elevation of temperature in the focus, the thcrmoscope 
used being particularly delicate. The experiment, on being re- 
peated by M. Pictet, gave exactly opposite results ; for in place 
of an elevation of temperature, there was depression, and the 
thermoscope sank, although the same instrument that was 
used by Mr. Howard. M. Prevost, in remarking on these re- 
sults, points out some very important precautions to be taken 
in this and similar experiments. As in a clear night, a 
concave mirror exposed to the heavens will almost always in- 
dicate a depression of temperature in its focus, in consequence 
of its intercepting the warmer rays from the earth, and sub- 
stituting those wliich are less beating from the heavens ; the 
quantity of effect of this kind becomes an important correction 
in estimating the heat caused by the lunar rays, when con- 
centrated by a concave reflector. The effect is variable, being 
very much diminished by opaque vapour, and by reflection 
from such terrestrial bodies as may enter into the field of the 
mirror : in winter also the difference between the temperature of 
the earth and the sky is diminished, and consequently this 
effect with it. 

Again, M. Prevost remarks, that sometimes an elevation of 
temperature may be obtained, not only because the air may 
radiate much heat, but also because, on fine summer nights, 
the upper air is warmer from having been less cooled (by radia- 
tion) than the lower air or the soil. 
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Hence there are many precautions to be taken to avoid the 
errors that would result from these unestimated complicated 
actions. At the same time that experiments are made on the 
moon’s rays, the effect should be observed of other parts of the 
heavens of equal altitude, terrestrial objects being equally re- 
moved in both cases, the temperature of the focus should be 
compared with the temperature out of the focus, both being 
equally sheltered from the earth ; and there are many points in 
the manipulation which will suggest themselves to an attentive 
philosopher, as requiring great attention from the same causes. 
— Bib, Uiiiv, xix. 35. 


III. Natural History. 


§ Geology, Medicine, &c. 


1. Elevation of the Ocean . — Among the observations that 
Mr. Brocchi lately made on the different formations of rocks in 
Sicily, there is one which merits particular attention. On 
Mount Pellegrino, near Palermo, he remarked at different 
heights, above the level of the sea, a number of holes which were 
formed by the mytilus lithophagus; they are often to be met 
with in such large quantities, that they resemble honeycombs. 
They were found even to the summit of the mountain, which, 
according to the observation of the astronomers of Palermo, 
rises 1850 French feet above the level of the Mediterranean, 
and proves how much that sea must have subsided. M. Brocchi 
observed, that this mountain was a complete nilometer. He 
also says, that he has met with the same appearance at the 
height of thirty and forty feet above .the sea in Hither Calabria, 
between Fuscaldo and Scalea, towards the promontory of 
Palinurus, and also in ulterior Calabria on the coast of the 
Ionian sea. 


2. Encroachment of the Sea . — On the east coast of America 
the sea appears to encroach upon the land more and more, 
from north to south. At Cape May, where the Delaware falls 
into the Atlantic ocean, a house is built, on the wall of which 
are inscribed the following important observations ; 


Distance of the sea from the house. 

1804 

1806 

1807 

1808 

1809 

1811 


Feet 

334 

324 

294 

273 

267 

259 
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Feet 


1812 254 

1816 225 

1117 214 

1818 204 

1819 188 

1820 180 


Tho. inhabitants of the coast of Brazil say, that they have 
made L^iniilar observations, but we have no particulars of them. 
There is a building at llheos, which was formerly at a good dis- 
tance from the sea-shore, but is now scarcely a hupdred steps 
from the breakers. — New Monthly 69. 

3. On the Rock-crystal of Primitive Marble. — The following 
account of rock-crystal found in primitive marble, is from an 
essay on the African Alps, and the marble of Carrara, by M. 
Ripetti, of Florence. If the whole is well authenticated, and 
the editors of the Bihliothique Univcrscllc, who are certainly 
competent judges, appear to think it is, it offers some very 
extraordinary facts. 

These crystals are not found indiscriminately in all the 
Carrara marble, but only in that which belongs to the three 
excavations of the valley of Rancllo, near the foot of Monte 
Sacro. They are mot with either in hollow geodes very com- 
pletely closed, and against the sides of which the crystals lie 
irregularly as in siliceous geodes properly so called, or they 
lie in an isolated state in the mass of marble. In the last 
case they are frequently opaque and of irregular form, and 
it iS said of tliem that they have not had space. Crystals of 
calcareous spar are frequently found in their vicinity, which 
are called lucica by the.*workmen, and they are considered 
such certain indications of the neighbourhood of rock-crystal, 
as to have received the epithet of spies. 

The aiiihor then says, “ there is frequently found in the 
hollow crystalline cavities at Carrara and elsewhere, a very 
limpid li(piid, slightly sapid, and more or less abundant. 1 
have lately had occasion to verify this fact, very common as I 
have been told in the valley of the Upper Pianello. There I 
have not only found in these cavities prismatic crystals, but I 
have seen a very transparent and slightly acid liquid come out 
of them as the workmen had said ; and, who further add, that 
they sometimes find it in such quantity as to quench their 
thirst with it, being led to the place by the a])pcarance of the 
lucica. This is not all, and that tvhich follows is still more 
extraordinary. In the spring of 1819, M. del Nero, proprietor 
of an excavation in the Fossa dc V Angelo, being engaged in 
sawing out the shaft of a large column of the required length 
fur the temple of St. Frantjois at Naples, discovered a lacka 



232 Mined laneoiis Inlelligcnce. ^ 

in the interior of the marble, about which the workmen pene- 
trated the rock, and found a cavity much larger than usual, 
lined with crystals, and containing above a pound and a half 
of the fluid in question. In this cavity there was seen also 
with astonishment a protuberance as large as the fist, trans- 
parent, and which appeared to have ail the other characters of 
rock crystal. M. del Nero delighted to find himself possessor 
of one of the finest specimens of hyalin quartz which had ever 
been seen in the country, endeavoured to raise it. at the base, 
but to his inexpressible surprise he found an t lastic and pasty 
substance, which took any form he pleased under his hand, 
but which was not long becoming hard, and taking on the 
appearance of calcedony or porcelain. Provoked by the circum- 
stance, the proprietor threw it from him amongst the fragments 
of the rocks, where this specimen which would have interested 
the curious so highly, was lost. He affirmed to me, and his 
assertion was repeated by other witnesses worthy of confidence, 
that the same fact has occurred more than once, and I made 
him promise that if he again had the opportunity, lie would 
impress some seal on the soft matter, and when hard send 
it to me at Florence, with the water which the cavity might 
contain.’* 

This is a very extraordinary account, hut it is given with 
every appearance of ingenuousness and conviction, — Bib. 
Univ* xviii. 203. 

4. Phenomenon attending the Earthquake at Zanie.^MAho, 
time when the desolating earthquake that occurred in /.ante, in 
the end of 1820 took place, a remarkable circumstunec was 
observed just preceding the shock. Three or four minute's 
before there was seen at the distance of two miles from tlio 
point or promontory of Geraca, which is to the S.E. of the 
island, a kind of meteor burning and almost swimming on the 
sea, and which continued luminous five or six minutes. At 
the distance from which it was seen, it seemed to be five or six 
feet in diameter. Could this be hydrogen gas emanating from 
some volcanic submarine cavern, and which issuing out of tlic 
water in an aeriform column, sought to come in contact witli the 
electricity of the atmosphere ? This gas taking fire, continued 
to burn till the inflammable matter was consumed. — Kdin. 
Phil. Jour. vi. 22. 

5. Preservation of Anatomical Specimens. — Dr. Macartney 
of the Dublin University, has for some time employed a solu- 
tion of alum and nitre, for the purpose of preserving anatomical 
preparations. He finds that it preserves the natural appear- 
ances of most parts of the body more completely than spirits 
or any other fluid heretofore used. The proportions of the 
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alum and the nitr^> and the strength of the solution require to 
be varied according to circumstances ; and, in order to tho- 
roughly impregnate the anatomical preparation, the’ liquor 
must for some time be occasionally renewed. The solution 
possesses such antiseptic powers, that the most putrid and 
offensive animal substances are rendered perfectly free from 
fetor by it in a few days. — Med, Rep, xvii. p. 169. 

6. Ure of Phosphoric Acid in Jaundice, — Dr. Caleb Miller has 
in Silliman’s Journal, stated the success he obtained in cases 
of jaundice, by the use of phosphoric acid. His practice is to 
give a cathartic of calomel and julip, or some of the neutral 
salts, and then balm-tea moderately acidulated with the phos- 
phoric acid, which is to be continued till it operates as a 
diuretic, and until the urine becomes clear, or nearly so. One 
patient had taken eight pints in twenty-four hours. In general 
the yellowness disappears in three or four days from the urine, 
and in a few days more from the skin. Dr. Miller has met 
with but one case, (a person eighty years of age), that had not 
yielded to this treatment. 

7. Use of Sub*nilrafe of Bismuth in Intermittent Pever, — Dr. 
Henkesew, a physician at Ilildesheim, has been in the habit of 
prescribing this remedy in agues, for several years. He con- 
siders it to be a powerful febrifuge and anti- spasmodic. He 
exhibits this salt in the dose of four grains, with a few grains 
of sugar every two hours. 

8. Height of the Mountains in Owhyec and Mowee. — Captain 
Kotzebue found the height of these enormous masses to be as 
follows : 

Island of Owbyee — Merino Roa . . 2482.4 toises. 

Merino Kaah . 2180.1 

Merino Wororai 1687.1 

Island of Mow-ee — Highest peak . 1669.1 

9. On the Existence of Mercury in the waters of the Ocean. 
By M. Proust. — 1. Hilaire Rouelle remarked, along while 
ago, that whenever he purified the crude salt of the custom- 
house in silver basins, they became covered here and there with 
those spots which are particular to mercury. 

2. The same salt, decomposed by sulphuric acid, always 
gave, in the top of the retorts, small quantities of a sublimate 
decidedly mercurial. 

3. The fact generally known of whitening yellow metals, by 
putting them for some time into crude or rough salt, added to the 
preceding results, determined Rouelle to announce that there 
was no doubt of the existence of mercury in marine salt. 

VoL. XIII. R 
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4. Among the preparations which came to me from Paris to 
Spain, to furnish the laboratory of the artillery there, were a 
dozen bottles of fuming muriatic acid, which had been prepared 
in the laboratory of the druggist, Charlard : all these bottles 
contained mercury. I at first perceived it, from an amalgam of 
tin and mercury being left on dissolving some tin in the acid ; 
and afterwards I directly ascertained its presence by purifying 
the acid in the usual manner, and examining the residuum left; 
it contained mercury mixed with oxide of iron. It was suffi- 
cient indeed to pour a few drops of the proto-muriate of tin 
into the acid to precipitate the mercury in powder. Hence, 
then, mercury incontestably exists in the custom-house salt of 
France. 

5. In Spain, the government put to sale the rock-salt of the 
mines of Cordova and Minglanilla. The first time that I puri- 
fied the salt sold at Madrid, in a silver basin, 1 remarked the 
same spots as those noticed by Rouelle. 

6. Having used all the muriatic acid of Paris, I procured some 
from the manufactory of acids at Cadahalso. That which was 
sent to me, had been procured by means of calcined clay. It 
contained iron, and, to my surprise, mercury also. From 
that time I remarked, in my course of lectures, the singular 
accordance between the salt of France and Spain in this 
respect. 

The presence of mercury in rock salt is not astonishing, but 
when it is found also in the salt produced by evaporation from 
sea water, there is greater difficulty, because it must be sup- 
posed to be in solution. There needs not, I think, more facts 
or better proved ones, than those mentioned to establish with cer- 
tainty the existence of mercury in the sea water of this period, 
and that it has existed also in those which, by evaporation or 
condensation, have given rise to the deposits of rock salt. All 
the chemists of the last century, but one, speak of the mercury 
of marine salt, probably from observations analogous to those 
1 have mentioned, and Rouelle remarked it before me. 

There is nothing as yet demonstrated in the origin of rock 
salt; nevertheless, if it should ultimately be proved that the 
principal known mines contain mercury, it would be a new 
demonstration that the waters of the ocean had concurred in 
producing them ; a consequence which has been already drawn 
foom the discovery of potash in the waters of the ocean, and in 
rock salt. 

An experiment I have desired to make for a long time, but 
for which the opportunity has not yet offered, is to attach a 
plate of gold, of two or three inches surface, to some part of a 
ship, where it would be continually plunged in the water. 
Half an ounce of gold laminated, would be amply sufficient ; 
all that is required is, to ascertain whether, at the end of a long 
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voyage, it had become amalgamated; but the person who 
would successfully make the experiment must not forget that 
if the plate is lost, it is probably because it would readily 
detach itself, nothing scarcely being so fragile as gold pene- 
trated by mercury. As to the expense, I shall readily bear it 
with pleasure. Application may be made to M. Lucas, agent 
of the Institute, who will immediately give the value to any 
person willing to take charge of the experiment. — Memoires du 
Miiseunij vii. 479. 
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Art. f. On the Desquamation of certain Roc^f andw 
its Connexion with the concretionary Structure. By 
J. Mac CullociIj M.Dl, F.R.S. - 

Xt is well known that many rocks of the trap family undergo 
a process of desquamation after a long exposure to air, and are 
thus gradufilly resolved into crusts which continue to fall off in 
succession, at length mouldering into clay. The same appear- 
ance, although more rarely, occurs also in granite ; and in both 
.cases, it has been conceived to depend on an internal concre- 
tionary structure, and to indicate the mode in which the consti- 
tuent parts of the rock are arranged, which, however invisible 
in the IVesli fracture, is thus rendered evident by the progress of 
decomposition. In the case of the columnar traps, whether 
basalt or greenstone, this desquamation often proceeds in 
such a manner from the circumference of a joint towards the 
centre, that the ultimate result is a spheroidal body. 

This eflect, compared with that spheroidal concretionary struc- 
ture which is known to take place in basalt artificially fused, has 
appeared sufficient to justify the general conclusion, that all 
appearances of a similar nature depend on the same cause ; 
and, by a slight addition, it has been held sutlicicnt to account 
for the jointed and columnar structure of the rock in which it 
occurs. Having met with some remarkable in.^^taiices in which 
tins effect was decidedly independent of any cn>ncretioiiary 
structure, 1 was induced to examine more particularly the 
nature of the Evidence which had boon held sufficient to prove 
VoL XIll. a s 
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the current explanation ; lesf , having been proved inadequate to 
the solution of many cases of tliis nature, it might turn out purely 
hypothetical and inapplicable to any. 'J'he result has been, 
that two causes, perfectly distinct from each other, operate in 
producing the same effect ; and it will be useful to state the facts 
in question, not only as a caution against the universal adop- 
tion of a well known rule in philosophizing, and against a hasty 
mode of generalization, too often adopted in geological scit*nce, 
but as forming an interesting circumstance in the history of the 
unstratified rocks, trap, and granite. 

I was first led to suspect the truth of the current opinion 
respecting the dependence of the desquamation of rottks on an 
internal concretionary structure, by casually examining the 
columns of granite lately brought from Leplis in Africa, and now 
lying in the great court of the British Museum. 1 was sur- 
prised to find that the shafts of these columns were in tlic act of 
desquamation, casting off' crusts precisely similar to those 
which occur in many cases in natural blocks of granite, and 
equally resembling, except in their superior integrity, those that 
are found on the surfaces of the columnar trap rocks after ex- 
posure to the weather. As it was obvious that the forms of the 
shafts could bear no relation to the original form of the blocks 
of granite, from which they had been wrouglit, it necessarily fol- 
lowed, that in this case at least, the desquamation could not 
depend on an internal concretionary structure, but must have 
resulted from the action of the weather on the exposed sur- 
faces. 

These specimens being fortunately accessible to many of our 
geological readers, they will be enabled to confirm, by their 
own observation, this important fact ; nor can the report un- 
dergo the hazard of being suspected of inaccuracy or mis-state- 
ments ; an expedient to which recourse is often had for llie 
purpose of obviating a difficulty, or eluding a fact which mili- 
tates against some favourite hypothesis, when such a fact is 
distant or difficult of access; a proceeding which is indeed un- 
fortunately but too much justified by the numerous inaccurate 
statements in which geological writings abound. 
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It is worthy of remark, that, in this case, the detached crust 
is not decomposed, and that, except in tenderness and fragility, 
it appears scarcely changed from its natural state. , Nor is 
any stratum of clay or decomposed matter found at the place 
where the crust separates from the solid block ; at least none 
such was found in the places which 1 had an opportunity of 
examining. The thickness of the crust appeared to be between 
the sixth and the eighth of an inch ; but it seemed unnecessary 
to me^ke any accurate measurement of that which is accessible, 
perhaps to all who may be interested in the subject of this 
paper. 

The decomposition of rocks has, in most cases, and with 
justice, been attributed to changes in the state of the iron enter- 
ing into their composition ; but it is evident, that neither this, 
nor the other causes which have been supposed to produce that 
effect, arc capable of explaining the very singular process in 
(piestioii. As it is in vain to speculate on that to which there 
is no known analogy, I shall not attempt it. It must, never- 
theless, be concluded, that this effect cannot arise from that 
action of the atmosphere which produces the ordinary effect of 
weathering; nor is it conceivable how it should affect the inte- 
rior part of the stone, while the surface more immediately ex- 
posed to its agency has escaped. * 

Being in possession of this singular fact, I was induced, as 
before remarked, to suspect the common opinion respecting the 
cause of the desquamation of granite, and was therefore led to 
re-examine with more attention those causes in nature where 
the same process takes place on the exposed surfaces. 

In the greater numbers of these, I only found that which has 
been observed by every one, namely, that the desquamation of 
the prismatic or cuboidal masses of granite which are suscep- 
tible of this change, took place all round the surface, respect- 
ing some imaginary point or centre, and promising, in the pro- 
gress of time, to reduce the whole to a smaller and more sphe- 
roidal mass. Hence, no conclusion could be drawn as to the 
cause ; since the desquamation might in this case be the result 
of an internal concretionary and laminar structure respecting 

S 2 
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one centre, or the consequence of process similar to that 
occtirring in the columns of Leptis. 

But in examining other cases of granitic desquamation, a 
different appearance was observed. In these it was found, that 
a single block desquamated in a manner so complicated that 
no parallelism was maintained between the surfaces of the stone 
and the crust: and as, in some cases, such blocks were so tho- 
roughlyi softened as to admit of being cut with a spade, it was 
easily seen that more than one, or even two centres of desqua- 
mation existed in a single mass; the surfaces of the different 
spheroids interfering with and compressing each other where they 
came into contact, and the vacuities still required to fill up the 
solid, consisting of deficient portions of crusts respecting one or 
other of the approximate imbedded or internal spheroids. U is 
evident, that in these instances, the eftcct could not have resulted 
from that exterior action, be it of wliatcver nature, wliich pro- 
duced the crusts on the columns already described, but must 
have been determined by other causes depending on an iuterioi 
spheroidal and concretionary structure ; the existence of such 
a structure being further supported by other well known ana- 
logous circumstances in rocks, as well as by those already men- 
tioned which occur in basalt artificially fused, and those which 
are occasionally found in glass under particular circumstances. 

Thus, therefore, it is proved, that graaite is susceptible of 
desquamation from two causes, namely, from an internal con- 
cretionary structure of a spheroidal and laminar nature, and in 
consequence of the exposure of its surfaces to the atmosphere 
independently of any such structure. 

But wherever, in blocks of granite of acuboidal form, the whole 
surface desquamates, it has already been shown that it cannot 
be determined to which of these causes this effect must be 
assigned ; and the same difficulty occurs in those cases where 
the desquamation takes place in straight laminm. This is the 
case of schistose granite, as it has been termed, and it requires 
a further consideration. As the Island of Arran affords the 
most accessible examples of schistose granite with which 1 am 
acquainted, I shall describe the appearances which it there pre- 



Desquamation of certain Rocks. 241 

«ents. Those who may have an opportunity, and who are de- 
sirous of examining and verifying this statement, will find it 
situated in the upper part of Glen Catcol, nearly at the very rise 
of the stream which flows through that valley. 

This granite is of a fine texture, and consists principally of a 
pale feldspar, intermixed with a moderate proportion of quartz; 
small crystals of hornblende being sparingly interspersed. It is 
disposed most generally in extended laminae of large dimen- 
sions, but is also occasionally prismatic ; the prisms being how- 
ever very iiregiilar, and commonly of a small size. 

The schistose specimens, or the examples of desquamation, 
which are here the principal objects of notice, do not occur in all 
the granite at this place; nor is there any apparent cause for its 
capricious occurrence, as it is sometimes present, and at others 
wanting, where the eye does not trace any differences in the ap- 
pearance or eitrupositiou of the mass. 

It does not often ha])pen that more than one laminm can be 
dclaclied from a block ; and when removed, no further indica- 
tion of a similar tendency is in general to be discovered. Neither 
docs the forcible fracture of these blocks detect the slightest 
indication of a laminar structure; the whole appearing as uiii- 
fonn as any granite vvhieli is not marked by this remarkable 
characUir. It must also be observed, that tliere is no disposition 
in integrant parts of the granite which can account for this de- 
squamation. It does not bear the slightest resemblance even to 
those specimens of gneiss which approach most nearly to the 
granite character, nor is there the least indication of a foliated 
dis[»osition in the integrant minerals; the whole texture being as 
uniform in the detached laminsc as in the block, and being in- 
deed peculiarly compact. 

Although two schists, or lamincc, cannot be detached in suc- 
cession from one surface, there is sometimes the commence- 
ment of a second, indicated by a line on the exterior side, into 
which the blade of a knife can be insinuated for a small space. 
But it is more common to find this indicalioii alone ; the laminm 
previously formed, having fallen off and been washed away 
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by the rains or streams ; producing fragments and gravel, among 
which imperfect and broken specimens are easily procured. It 
is now necessary to add, that in these cases, the incipient de- 
squamation cannot be completed by force. Neither, on breaking 
through the whole block, where Uie partial division of the laminee 
from it terminates, could it be suspected that the process would 
continue further ; as no change whatever is perceptible at the 
part where, without doubt, it is hereafter to be prolonged. 

In examining the detached laminm, the texture and appear- 
ance seem in no way different from those of the solid mass 
whence it was removed. Nor, as far as can be judged, is it less 
tenacious than an artificial lamina of the same thickness would 
be ; appearing indeed in every respect perfectly natural. Neither 
does the surface exhibit any signs of decomposition, being on 
the contrary brilliant and clean, as if cut by art ; even the feld- 
spar scarcely assuming a perceptible degree of that opake white- 
ness which this mineral so generally puts on after exposure to 
air. The same cleanness and freshness of both the surfaces in 
contact, are also found where the laminee and the block are se- 
parated ; nor is there any loose matter generated, or any appear- 
ances of decomposition in the plane which disjoins them. 

With respect to the thickness of the laminae, it was found to 
vary from the eighth to the third of an inch, but it most com- 
monly ranged from the sixth to the quarter. Although some- 
times of a constant dimension throughout, they are observed to 
be more frequently variable in thickness; having a greater di- 
mension at one side than another, or the surfaces being inclined. 
The greatest superficial extent of the laminae which was ob- 
served, did not exceed eighteen or twenty square inches, but, 
from their brittleness and thickness, they can rarely be pro- 
cured of half that size. 

It now remains to inquire, as already stated, whether this 
process of desquamation is the result of an internal schistose 
structure invisible in the solid block, as it is in those cases where 
it is spheroidal from different centres, and only culled into 
action by exposure to the atmosphere, or whether, as in the case 
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of the columns of i.eptis, it arises from some unknown effect of 
the weather on the surfaces of rocks possessing no original 
peculiar structure of this nature. 

If we were to form a judgment from merely comparing the 
appearances in the case of the schistose granite, and in that of 
the columns, we should be inclined to refer them both to the same 
mysterious cause. The appearances in both cases are precisely 
similar, and, in both, they differ from that case in which the 
desquamation is demonstrated t(#%e the result of an internal 
concretionary structure; since, in this, it invariably happens 
tliat the scales are not only separated, but decomposed, losing 
their integrity, and falling to powder and gravel on the slightest 
injury. In this case also, the desquamation and decomposition 
affect many successive lamina, proceeding in some cases, 
indeed, even to the central point, or to the heart of the block : 
whereas, in the case of the schistose granite, as in that of the 
artificial columns, only one lamina, or a minute space beneath 
the immediate surface, is affected. 

Those who are in haste to establish laws and complete theo- 
ries, little concerned whether or not they are well founded, will 
be content to repose in this conclusion. But those, to whom 
truth has a value superior to all other considerations, will prefer 
doubt to decision, wliilo any ground for hesitation remains. 
It has already been stated, that in the columns at the British 
Museum, the desquamation took place over the whole surface, 
so as to have produced, could it have been completed all round, 
a hollow cylinder. 'I'he same occurs in the decomposition of 
those natural blocks where the laminas refer to one centre only. 
But in the case of the schistose granite, it must be observed, that 
the desquamation only took place on one surface, and that sur- 
face parallel to tlie chief planes of the great lamina; in which the 
granite is disposed. No desc^uamation at right angles to this 
was observed ; or while the larger planes gave off scales, the 
narrower lateral ones were free from them. This should not 
have happened had the effect arisen from the same cause, as in 
the arlihcrdl columns; but every exposed suiface should have 
desquamated alike. On the contraiy, the des(|uamation was 
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parallel) as akea’dy observed, to the great laminar structure ; and 
hence it tnight be concluded, that both originated in the same 
canue^ or that the great concretiohary structure which formed 
the large lamina, was also the cause which influenced the de- 
squaihation of the small one. In this state of doubt must this 
subject at present remain. 

' It has, however, been sufficiently proved, that the process of 
desquamation in granite does arise from two causes; but to 
which of those two the case of the schistose granite is to be re- 
ferred, must be a subject for future investigation. The facts are 
in themselves singular ; the most remarkabie have never yet 
been noticed, nor have those which were formerly known been 
examined with the attention they deserve. They have carelessly 
been referred to one cause, and the present discussion will have 
its use, even though it has not cleared up the difficulties of the 
subject, by turning the attention of geologists to one among 
many of those more recondite points in the history of rocks, 
from the study of which geology has already derived, and is 
probably destined to derive, much light. 

I shall now proceed to examine some cases in the rocks of the 
trap family, which are of a similar nature, and which have 
been equally neglected; as in these also the appearances in 
question have invariably been referred to that one cause already 
shown to be far from universal, namely, a peculiar concretionary 
structure. It will be seen, that although some of the examples 
of this occurrence in the trap rocks, are truly dependant on tliis 
cause, others arc as unquestionably the result of actions similar 
to those which produce the desquamation in artificial blocks of 
granite. Thus they confirm the views, already held out, of one 
common effect proceeding from two causes, while they also 
offer another analogy to add to the numerous resemblances 
which exist between granite and the rocks of the trap family. 

I need not call to the reader’s attention the cases in whicii 
columnar traps, whether basalt or green-stone, are known to 
desquamate, as they are innumerable, and as instances of them 
cannot fail to be known to all those who have any practical 
acquaintance with the rocks of this family. In these cases, the 
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crusts fall off in succession, in such a manner that the angular 
or prismatic form at length disappears ; and the ultimate result 
is therefore a spheroidal body, destined ultimately to be also 
resolved into clay. It most frequently happens, that as the 
crusts are separated they also fall to pieces, or become loose 
clay; but occasionally they retain a considerable degree of 
tenacity, although from the changes of their colour from the 
natural dark blue to brown, it is evident that the iron has 
undergone a chemical alteration, being converted from protoxide 
to rust. 

Where similar rocks possess a rude and imperfect prismatic 
structure, the same effects also take place ; the surfaces of the 
prisms desquamating in such a manner as to leave a congeries 
of spheroidal or ellipsoidal bodies, destined, in the same way, 
to be ultimately resolved into loose earth. 

Blit these changes are not limited to prismatic trap only, 
since they occur in other and different forms ; being attended 
with the same final result, whatever the shape of the block may 
have been, namely, the ultimate production of spheroids. In 
some rare instances of this nature, it is remarkable that a loose 
spheroid is sometimes found, on fracture, to be imbedded in an 
irregular mass apparently solid, or at least giving no exterior 
signs of desipiaiuation, and bearing no other marks of change 
than the loss of the blue and the assumption of the brown 
colour. 

Although, in some of these instances, it might be imagined 
that the effect of desquamation was produced, as in the case of 
the artificial granite columns, by the exposure of the surfaces 
to the air, it will, I believe, be found that, in nearly all, they 
truly depend on an internal concretionary structure. In the 
case of aggregated columns, for example, the contact of the 
prism is generally so complete that neither water nor air can 
gain access to the surfaces. 

The same rule sometimes holds with respect to the joints ; 
although, in many of these, perhaps in most, the contact is not 
so perfect as to exclude either air or water, as is proved by the 
changes of colour which their surfaces exhibit. But the chief 
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argument for an internal structure as the cause of the desqua- 
mation of prisms, will be found to consist in the effects which 
take place in those that are not joined, as well as in those masses 
of trap which affect a prismatic fracture without being abso- 
lutely divided into prismatic forms. 

In these it may be observed, as in some of the cases of exfo- 
liating granite formerly cited, that the desquamation is of a 
complicated nature, referring to more than one centre. Thus, 
in a single unjointed prism, the same result takes place as in 
those with joints; numerous spheroids being formed in its 
length by the process of desquamation. The same effect is 
produced in those irregular masses that are merely characterized 
by a prismatic fracture, as the exfoliation commences in many 
different places, referable to different points, so as to leave, in the 
same way, a number of spheroidal bodies imbedded in a mass 
of loose orusts «Atd clay. 

Indeed it is further often to be observed, that, in cuboidal or 
otherwise irregular blocks which have neither prismatic form 
nor tendency, there are several centres of exfoliation; numerous 
balls being then finally extricated from a single solid block, of 
which all the surfaces are equally exposed to the action or con 
tact of the atmosphere. 

It appears therefore unquestionable, that in all the instances 
now enumerated, where the exfoliations respect one or more 
centres, and the detached crusts are therefore of spheroidal 
forms, the original cause consists in a spheroidal concretionary 
structure in the rock, of a nature more or less complicated, 
although we are equally far from being able to explain in what 
manner the action of the elements operates on that structure so 
as to produce the peculiar effects in question. In terminating 
this part of the subject, I shall quote an analogy in favour (if the 
existence of this structure in prismatic traps, which being, in 
other respects, of an interesting nature, 1 purpose to give a more 
full account of it at some future period. 

In this case, which is found in an argillaceous sand-stone, a 
large bed of that rock is in some places not only marked by a 
tendency to prismatic division at right angles to the plane of 
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the bed, but it is actually divided into columns as regular as 
those which are found in the trap rock, and bearing an average 
diameter of about two feet. On examining the transverse sec- 
tions of these columns, it is found that many of them are marked 
by concentric lines of red and white, alternately preserving a 
circular form near the axis of the column, but gradually losing 
it so as to become angular towards the margin where the ap- 
proximate columns begin to interfere with each other. Even in 
some part of this sand-stone bed, where no actual division into 
columns has taken place, the same sets of concentric groups of 
lines are to be found ; each set deviating from the circular form 
as it begins to interfere with the surrounding ones, and indir 
eating a future possible division of the whole into prismatic 
shapes. Here no action of the atmosphere can be supposed to 
have produced this effect, which, on the contrary, marks an 
original concretionary disposition in the rock, analogous to that 
which, in all probability, exists in the columnar traps, but here 
rendered visible by the differences of colour, as it is there 
concealed by the uniformity of tint. 

Having thus proved that the spheroidal exfoliation of trap 
may proceed from a peculiar concretionary structure, as has 
been generally received among geologists, I was desirous of 
ascertaining whether cases might not also exist in which, as in 
the artificial forms of granite before described, it was due to the 
action of the atmosphere alone, and independent of any internal 
arrangement of the parts of the rock. It was evident that this 
could only be done by examining blocks which had received 
their forms by art, or by accidental fractures, and after no long 
search with this view, numerous opportunities were afforded 
in several places where such blocks of basalt and greenstone 
had been broken for the purposes of building agricultural 
dykes. 

In many cases of trap, as of granite, no exfoliating tendency 
seems to exist, and therefore it may often be fruitless to search 
for illustrations of this subject. But in those to which 1 now 
allude, it invariably happened that the blocks used in the 
buildings, which, from their antiquity, or otlier causes, had sub- 
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sequently been demolished, showed the same tendency to exfo- 
liation on all the exposed surfaces, into whatever forms they 
might have been broken, and whatever their size might be. 
Thus^ in the smaller fragments, the process had already been 
carried so far as to have solid balls covered with a succession of 
crusts easily detached ; while, in the larger, it was still going 
on, and promising ultimately to proceed to the same termination. 
It is plain that, in the case of irregular fragments so formed, no 
concretionary structure could be suspected ; as it is not within 
the limits of possibility that they should have been broken from 
the larger masses in such a fortuitous manner as that the 
centre of the fragment should have coincided with a concre- 
tionary centre. 

It must therefore be concluded, as enumerated at the com- 
mencement of this division of the subject, that in trap as well as 
in granite, two causes may act in producing the spheroidal de- 
squamation, namely, an internal correspondent structure, aided 
probably by the action of the atmosphere, and the operation of 
that agent Itself on the exposed surfaces of the same rocks, inde- 
pendent of any such original arrangement. 

Having in the former part of this paper examined the natuie 
of schistose or exfoliating granite, and aLtempted, althoiigii 
fruitlessly, to determine to which of the two cases under con- 
sideration this effect was to be attributed, it will render this 
subject more complete, to extend this inquiry to the case of 
schistose, or straight laminar trap rock. If, in this case, aUoy 
it appears as yet impossible to assign in all cases the true cause, 
the investigation will not be without use. No distinct account 
has yet been given in geological writings of this curious and 
important circumstance in the history of the trap rocks, nor have 
the various forms under which it appears been described ; while 
it is also certain that some mistaken views have been entertained 
respecting it, as if it was limited to one species of trap in which 
it formed an essential character, and which has been very 
improperly distinguished by this casual and merely incidental 
circumstance, so as to be erected into a species under the name 
of porphyry slate. A more accurate description of these ap- 
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pearaiices will induce geologists to turn their attention to the 
actual investigation of that which they have hithcrtp taken for 
granted without examination; and possibly enable them to 
assign the true causes of those circumstances which the writer 
of this paper professes himself unable to explain. 

I have here used the general term trap, merely to avoid cir- 
cumlocution, as including, together with the greenstones and 
basalts most commonly designated by this name, all the over- 
lying unstratified rocks of whatever nature. It thus comprises 
even the porphyries and syenites ; but the names of the several 
species are also given wherever it has appeared necessary to 
speak more definitely respecting them. 

The tendency to schistose, or flat laminar exfoliation on the 
surfaces, is more common in the rocks of this extensive family, 
than the spheroidal, since it occurs in every species that 1 have 
examined, whereas the latter is rarely found except in basalts 
and greenstones. An internal flat laminar structure, which 
seems independent of the agency of the atmosphere, seems also 
to exist in a greater number of species than the spheroidal con- 
cretionary form does, and I shall first describe the cases in which 
this modification occurs. 

1 have as yet observed examples of a flat laminar structure 
pervading a whole mass, only in veins and in prisms ; and, in 
no instance, has a similar appearance occurred in amorphous 
masses where it was not referable to the other cases of super- 
ficial exfoliation, since it never penetrated deep into the mass. 
It is not uncommon in the veins of porphyry with a base of com- 
pact feldspar, which seem chiefly to exist in the primary strata ; 
and, in those, as it occupies the whole breadth of the vein, to 
which it is moreover parallel, it appears independent of the 
action of the atmosphere. It occurs also in veins of basalt and 
of greenstone ; and, in some of these cases, veins of very con- 
siderable breadth are found to put on this appearance through- 
out. In all these cases, the thickness of the laminm varies from 
the eighth to the third of an inch, or more ; and they are sepa- 
rated from each other more or less perfectly, but always without 
any signs of intermediate decomposition. Although no change 
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of texture is visible between approximate laminae, this structure 
seems to bear an analogy to that larger laminar structure not 
unfrequent "among these veins, in which the several laminae 
present different characters ; some being plain, others porphy- 
ritic, and a third set amygdaloidal. As no action of the atmo- 
sphere can be considered capable of producing the effect of a 
laminar division, thus deep seated and parallel to the walls of a 
vein, and oh account of the analogy just noticed, there is reason 
to conclude that all these cases are true examples of a concre- 
tionary laminar structure. 

The most remarkable instance of a flat luminar structure 
pervading a mass of prismatic form, occurs in Sky, in a green- 
stone of fine texture; and, in this case, the division is parallel 
to the axes of the prisms. It bears no resemblance therefore in 
form to the spheroidal exfoliation of columns formerly noticed ; 
as it does not take place at all on the transverse surfaces, 
while it also occurs, in greater or less perfection, to such a 
depth within the stone, as to be apparently free from the influ- 
ence of external causes. It must also be remarked, that, both 
in this instance and in that of the laminar veins, the integrity of 
the structure is in no way affected, but that the laminee retain 
even the original colour of the massive parts of the rock. 

It appears therefore reasonable’ to conclude, that, in this 
case also, as in the former, the laminar division parallel to the 
axes of the columns, depends primarily upon an original struc- 
ture of that nature, which is developed, in all probability, by 
some action of air or water, or both, analogous to that which, in 
some of the cases formerly enumerated, seems capable of pro- 
ducing it upon the exposed surfaces. 

I must now enumerate those cases of a laminar exfoliation, 
of much more frequent occurrence, the cause of which is far less 
easy to assign, and which, although in some instances they may 
be the consequences of a peculiar original structure, appear 
often to be produced, as in some of the cases of granite and 
others of spheroidal exfoliation in the trap rocks, by the mere 
action of the atmosphere on the flat exposed surfaces. 

This phenomenon may be witnessed in so many parts of the 
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western islands of Scotland, that it is unnecessary to particu- 
larize the instances. 1 have observed it in clink-stone and in 
clay-stone, as well as in the various porphyries which have these 
ingredients for a base, and in the syenites. 

In one or two instances it occurs in a clay-stone which has a 
columnar form; and here, contrary to the case described as 
found in Sky, the laminar exfoliation is at right angles to the 
axes of the prisms. It is proper to remark, however, that in 
the only examples which came under my notice, the formation 
of the lamintE was superficial; there being rarely more than the 
indication of three or four divisions, and not above one or two 
of these being so far separated as to admit of being removed. 
Tn no one case of this, or of the following occurrence of a 
laminar exfoliation of shapeless masses, did I observe that the 
deeper parts of the rock were affected, or that this structure 
could be inferred to pervade the whole. 

In the above-mentioned cases also, where the exfoliation took 
place at right angles to the axes of the columnar cl ay stones 
and porphyries, it is proper to remark that these were the only 
surfaces exposed. Yet it is not improbable, that future ob- 
servers will find that the sides as well as the ends of such 
columns may present this appearance, to whatever cause it may 
be owing, whether to simple exposure or to an internal corre- 
sponding structure. 

As the rocks now enumerated are much more commonly found 
in an irregular than in a columnar form, so the instances of 
schistose exfoliation are sufficiently frequent in these to admit 
of their examination in almost all situations where rocks of this 
nature occur. 

The only one of these rocks which presents a large laminar 
disposition analogous to that of granite, is hypersthene rock. 
In this, the exfoliation in question sometimes occurs on the 
surface ; but it is always limited to one scale, which, in its 
thickness and tenacity, and in the general appearance at the 
plane of separation, exactly resembles that which occurs both 
in the- schistose granite of Arran, and in the columns from 
Leptis, already so often mentioned. 
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Faw 'nfiitkft of such q htrge foalkiaf dbfmidbt^ are lo be ob- 
sevl^in the syenites, clay-st<Hies, and cUnk-stones, orthe|K)r- 
phytics dertveld from these two latter rocks; aldiough the Isle of 
Mutt presents some remarkable exceptions. No relation can 
therefore be inferred between the direction of the exfoliation and 
that of a larger mass ; and accordingly we can only conclude 
that, whatever surface is thus found exfoliating, the direction 
of this change relates to that of the exposed surface. Yet, as 
it will, I believe, always be observed, that none of these rocks 
exfoliate in two directions at any one place, it is probable that' 
this tendency does actually bear some relation to the internal 
structure of a mass, no other indications of whidi arc visible. 

The number of successive laminse which may be detached 
from any of the rocks last named, is various; but I know not 
that it bears any constant relation to the species. 1 have only 
observed, that when they do occur, they are more numerous in 
the softer clay«stones than in the syenites, or rocks with a base 
of clink-stone. If one, two, or three, can be detached in suc- 
cession, that facility soon ceases; and, after some partial indi- 
catures of future desquamation, the rock is found to be massive, 
and to give no marks of the future renewal of a similar process, 
although there can be little doubt that it will continue in suc- 
cession as the preceding lamins become detached. Such 
laminse generally present the same average but variable thick- 
ness which has already been mentioned. The surfaces arc also 
occasionally undulated or irregular, and, in a few instances, 
slightly curved. From preserving the tenacity of stone, it is 
generally supposed that they are unchanged, and present the 
natural characters of the rock to which they belong. But this 
ie not the fact; and tliey will be found, in this important cir- 
cumstance, to differ essentially from those laminm already 
described which pervade the interior of veins, and which ace 
conceived to arise from an internal concretionary structure. 
The deception has in these cases arisen from the great depth |o 
which the rocks of this family sometimes weather without Josing 
their tenacity, undergoing little apparent change but that of 
colour. Hence the solid parts of such rocks, when broken even 
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beloir exftrfkitiig wiB he found to present the same 

appeanmce as the detached scales, fiat if a deeper section be^ 
made, it wiH» I believe, invariably be found that the natural 
state of the rock is different, and that the process of exfoliation 
h^s been attended by a partial decompqfition or change. 

I may here briefly remark, while on this subject, that the 
term schistose porphyry ^ already noticed as applied to the rocks 
of that character which are susceptible of this change, is inju- 
dicious. Such a term might, even with more propriety, be 
applied to the laminar porphyries with a base of compact 
feldspar that occur in veins ; since in them it appears more truly 
a natural conformsftion, and independent of the action of ex- 
traneous or accidental causes. But in any case it is improper 
to erect a species from distinctions which are merely of an 
accidental nature, and which, if in this case they are not abso- 
lutely produced, are vStill materially influenced by accidental 
causes. Nor is there any reason why the term schistose should 
be limited to the porphyries alone that present this character ; 
as there is the same reason for extending it to the olay-stones 
and syenites that exhibit the same appearances. I have here 
used the term schistose porphyry in making these animadver- 
sions. That of porphyry slate, commonly in use, is still more 
objectionable; but I need not prolong these remarks, having 
already noticed this circumstence in my Account of the Western 
Islands. 

It only remains, in concluding this subject, to inquire whe- 
ther the exfoliation of the laminm, in these last examples, 
depends, as in the case of artificial blocks of trap and granite 
already described, upon the action of the atmosphere alone, or 
whether it is the consequence of this action coinciding with an 
internal and original concretionary arrangement. On this sub- 
ject, it appears to myself that the arguments on each side are 
pretty nearly balanced. A similar structure of a concretionary 
nature is proved to exist In some traps, and therefore it may be 
conceived to exist in these also. On the other hand, it takes 
place only within the influence of the atmosphere, and is 
attended with a degree of decomposition which indicates the 
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influence of air and water on the rock. It seems more prudent 
to le^TC this question undecided for future examination; and I 
shall therefore terminate this paper, satisfied with having placed 
the facts in such a state as to be ready for any future illustration 
whtdi geologists may add to the subject. 

J. Mac CuLiiOCH. 


Additional Remarks on the Desquamation of Rocks. 

When the foregoing paper was written, I had not observed 
the desquamation which is there described, in any rocks but 
those of the families of the Granite and Trap. But an inte- 
resting case of this nature having since occurred in one of the 
primary stratified substances, it has appeared to me worthy of 
being added as a supplement to that record. It is true that it 
does not throw any additional light on the immediate cause, or 
on the mode in which the atmosphere operates in producing this 
remarkable effect. Yet it proves clearly, as clearly as the case 
of the columns of Leptis, that this effect is not dependent on 
any internal concretionary structure in the stone, and that it is 
not even limited to those rocks which are so often characterized 
by that peculiarity. 

In Glen Almond, a well-known valley, through which the 
military branch of road from Stirling to Dalnacardoch passes, 
and which conveys the river Almond from its native hills to the 
great plain of Strathearn, there is an insulated stone long 
known by the name of Ossian*s Tomb. Whatever interest this 
belief may excite in the breast of a true Highlander, a geologist 
is very little concerned with respect to that visionary claim of 
honour ; but, from some indications of a circle of which it is 
the centre, it appears rather to have been adopted as the central 
stone of a Druidical structure. From its weight and bulk, it 
has unquestionably not been placed by art in its present posi- 
tion; but appears, on the contrary, to be a block which, like > 
many others, has fallen from the impending precipices of the 
hills above. 

It corresponds in its nature with these; being a micaceous 
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schist of a foliated and somewhat undulated structure^ and beings 
also characterized by a considerable quantity of quartz proper- 
tianed to the mica which enters into its composition. It is a 
very hard variety of this rock; the quartzose lamjnee being 
compact and of considerable thickness. 

From the universally weathered state of all the exposed sur- 
faces, and from the succession of lichens which appear to have 
grown and decayed on it, a long period must have passed since 
it quitted the mountain above : if ever applied to the objects of 
Druidical worship, as is here supposed, we can at any rate 
assign pretty nearly the minimum of time during which it has 
Iain where it now stands. 

Although this stone bears, on all the surfaces, those slight 
marks of decomposition so well known in micaceous schist, 
which consists in the rusting of the iron of the mica, or in its 
assuming a brown hue, it is only on one side that the peculiar' 
effect which forms the object of this paper has taken place. 
This is the north-eastern, or northern quarter; and, from the 
form of the valley, it is probably that on which the wind and 
rain beat with most violence. This circumstance furnishes a 
proof, if proof were wanting, that the effect, however inex- 
plicable, is the result of atmospheric action. 

From nearly the whole of this surface, scales of the rock can 
be detached, scarcely differing in tenacity and hardness from 
the original stone, and thus resembling those which have ex^ 
foliated from the granite columns described in the former paper. 
Their thickness varies in different parts, from the sixth of an 
inch to nearly the half; and they may be obtained, by careful 
application of a knife or thin chisel, in plates containing from 
six or eight to twelve or sixteen superficial inches. At the 
planes where they separate from the mass of the rock, no 
powdery matter, or grains of sand, or rusty clay, or any other 
marks of real decomposition are visible ; both the surfaces being 
clean and smooth, as if cut by a sharp tool. 

It must further be observed, that there is here a succession 
of similar operations visible. At some former period, the 
plates first detached have in some places fallen off, so as to 
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leave aiiew surface exposed ; and dn this the satue desquamation 
has-agatn taken place, so that, in some parts^ two sdhcessive 
plates can be separated. The second plate is, however, in this 
case, not placed under the first, bat forms a lower stage or 
step ; its upper surface, if prolonged, being the under one of 
the first scale. In other cases, it is merely apparent that the 
process is about to be completed at some future period ; the 
edge of the scale just admitting a knife, but it being as yet 
possible only to detach a small portion at the edge. 

In one place it was also observed, that there was an incipient 
mark, or indication of a third scale ; leaving no doubt that, in 
a sufficient length of time, the same process may be expected 
to take place through the whole block, should the same ex- 
ternal circumstances continue to act. 

This fact would have been in no respect remarkable, if the 
desquamation had taken place in a direction parallel to the 
laminar structure of the stone. Where micaceous schist is of 
such a nature that laminm of quartz are separated by others of 
mica, the rusting of the iron in the latter, and its consequent 
decomposition, easily permit the quartzose lamineo to be de- 
tached. But, in this case, the desquamation is at right angles, 
or, at least, at considerable angles to the laminar structure. 
Thus it produces a scale, or slate, which consists of parallel 
bands of quartz and mica ; both of them remaining unchanged, 
as in the solid rock, but easily separated in consequence of the 
fragility of the micaceous band. 

It is evident, therefore, that in this instance the desquamation 
is not only not produced by the peculiar structure of the rock, 
but is utterly independent of it. Under the same circum- 
stances, it might equally be expected to occur, either in a mass 
4>f .pure quartz rock, or in a micaceous schist of a more simple 
and homogeneous nature; and, in this latter case, the schist 
might desquamate at angles to its fissile tendency. Such an 
occurrence might excite surprise; but there is no apparent 
reason why it might not happen in either of these rocks in a 
aqparate state, as it does here where they are intermixed in 
distinct laminee. 

The peculiar circumstances of predominant exposure to the 
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weather on the one side of this rock,- where the desquamation 
takes place, contributes to prove, still more clearly than in many 
o( the instances formerly enumerated, that the whole of this 
process is caused by the action of the atmosphere and the rains. 
However mysterious it may at present appear, it is the result of 
some chemical actions which cannot for ever be concealed. 
How far it may be connected with any other circumstances of 
the same nature more generally interesting, it is impossible to 
foresee. But, like all new facts in an obscure science, it is 
worthy of record. In multiplying the examples of difficulties 
and obscurities, they become gradually removed from the list 
of exceptions; while the varieties which are discovered in them 
on the comparison of many examples, sometimes point out the 
causes which have influenced the whole. 


Art. II. Account of an Instrument for determining the 
Specific Gravities of Solid Bodies, By H. Creighton, 
Esq. 

[In a Letter to the Editor.] 

Sir, 

Some time ago, I constructed an instrument for deter* 
mining the specific gravities of solid bodies, of which the 
following is a description: 1 presume the same may be found 
acceptable to some of the readers of the Quarterly Journal. 

The theory, of this instrument depends upon the known pro- 
perty of springs, undergoing degrees of extension proportional 
to the weight or force applied to them, and the screw form 
usually adopted for weighing of bodies is best adapted to the 
purpose now in view. 

In the accompanying sketch A. B. Plate IV. represents one of 
these springs suspended at A, and carrying an index at B. its 
lower extremity: C. D. two cages of curved wires, with joints to 
fold into a small compass, (or scales similar to those usually 
attached to the ends of a balance-beam may be used instead) ; 
the lower one D. is immersed in a vessel of water (which must 
be considerably deeper than represented) and both are sus- 
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pended by fine threads or ivkes from the end of the spring 

at B. 

The substance whose specific gravity is to be ascertained 
being placed in C, it will stretch the spring and lower the 
index, suppose to £, where a mark is to be made; let the body 
then be transferred to D, and a second mark F. made opposite 
to where the index now stands. G being the point shewn by 
the index when the scales are both empty, G.E. (= ») will 
represent the whole weight of the above substance in air; G. F. 
its weight in water, and £. F. 6 ) the diiTcrence of these 

weights; consequently ^ the specific gravity required. 

To find the value of iS, take the extent E. F. with a pair of 
compasses, and by means of them see how oft this is contained 
in G. E. ascertaining the value of any fractional part by means 
of a sector, or a scale of diverging lines as represented at H. 
On a scale of this kind a horizontal line, as will be found, 
equal to the divisor E. F. divided decimally, and with sub- 
divisions, if of sufiBcient magnitude; here the amount of the 
above fraction will be .71, and E. F. being twice contained in 
G. £. 2.71 will be the value of 5, or the specific gravity of the 
substance experimented upon. 

Extreme accuracy is perhaps not to be attained by an instru- 
ment of this kind without making the spring of an incon- 
veniently large size; but for all common and generally useful 
purposes it may be employed with advantage. If the spring is 
of such dimensions that half a pound will without injuring it 
stretch five or six inches, an error of one in five hundred can 
scarcely occur, if common care is taken in ascertaining the 
result. 

In the usual way of taking specific gravities, the imperfections 
of balances sometimes employed, the chances of error in 
noting down the weights, and in the consequent calculations, 
however simple, frequently render repetitions necessary, and 
employ a considerable portion of time. With an apparatus as 
described above, time will be saved; and as the results are 
made obvious in a great measure to the eye, as well as to the 
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understanding, any errors of magnitude are less likely to be 
made. 

I constructed one of these instruments with a spring capable 
of sustaining about one pound when it was extended six inches. 
Another required four to five ounces to stretch it through the 
like space, and might be Joaded with six or seven without 
injury. A third, with spring made of small harpsichord wire, 
stretched about six inches with 50 grains, and was extremely 
sensible. 

The stiffness of these and similar springs depends not only 
upon the thickness of the wire of which they are made, the 
diameter, and the number of the coils, but also in a great mea- 
sure upon the degree of hardness or temper given to the steel 
or other material used in their manufacture. The following 
tabic (1.) shews the result of some experiments I made with a 
variety of springs of steel of the same quality, and equally 
tempered, or as nearly so as could be effected by tempering the 
whole at one process ; the wire was 0.045 inches diameter. 

Column 1 is the mean diameter of each spring in inches, and 
column 2 the number of coils of wire when the springs were 
in their natural state or not stretched ; column 3, the space in 
inches through which the extremity of each spring was extended 
by a weight of 10,000 grains. 


Table I. 


1 

2 

3 

0.41 

34.60 

0.847 

0.45 

31.55 

0.765 

0.60 

23.70 

2.250 

0.70 

20.03 

2.006 

0.80 

17.75 

2.650 

1.22 

11.65 

7.410 

1.42 

10.00 

9-880 


In Table II, (arranged as the last) the springs were of highly 
tempered steel ; in Tables III. and IV. the springs were of hard 
iron wire, and sustained the weights given without injury. 









2^- Imtruvff^ jQr determmng Specffii^ Gravities. 
Table 11. 


With wire 0.06 diam. the weight 
3p,(H)0 grains, 

0,45 

0.72 

17.00 
10.90 . 

1.20 

3.20 


Table III. 


With iiwt wire, .1175 diameter, the 
weigh 281bs. Avokliipois. 

0.61 

34.00 

0.73 

1.18 

17.60 

2.60 

2,06 

10.01 



Table IV. 


With ti’on wire, .221 diameter, weight 
SGlbs. avoirdupois. 

1.60 

60.00 

5.05 


In preparing these springs, care was taken to keep the dif- 
ferent coils of each a little asunder; they would not stretch 
uniformly if allowed to be in contact any where. 

The space through which a given weight stretches any of 
these springs is in proportion to the number of coils contained 
in it, the diameter being the same ; but where the diameters are 
various, there docs not appear to be any regular proportion, 
though in some cases it was observed to be nearly as the 
squares of these diameters ; the tables, however, may assist in 
giving a general idea of the size of springs required for any 
given weight, and in an instrument to be used for weighing or 
taking specific gravities, as above described, two or three 
springs might be contained, suited to different weights and di- 
vided scales of ounces, grains, &c., added to make it useful 
as a common spring balance ; a very small box or case would 
contain the whole, and the scale of diverging lines may be put 
inside the lid or cover. 

I have the honour to be, Sir, 

Your very obedient Servant, 

Henry Creighton. 

W. T. Brmdet £w/. R, /. 
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Art. III. j 1 Review of soime of the General Principles if 
Physiology, with the practical Results to which they have 
led*, A. P. W. Philip, M. D., F.R. S. Edinb. 

[Continued from pagO 113j 

We are now to direct our attention to the phenomena of the 
nervous system. Under this term is generally included the 
sensorial as well as nervous system, properly so called. From 
a careful review of the functions of these systems, however, it 
will appear, I think, that they do not differ less from each 
other than from the muscular system. 

M. le Gallois, as far as I know, is the only author who has 
endeavoured by experiments to draw a line of distinction be- 
tween them. It is unnecessary, however, to examine the opinion 
he has advanced, as many of the facts which 1 shall have occa- 
sion to state will be found incompatible with it. After review- 
ing die phenomena of the nervous system, properly so called, 
we shall be better prepared to enter on this question. 

The functions of the nervous are much more complicated 
than those of the muscular system. The first we shall consider 
is one on which I have already been necessarily led to make 
some observations. ^Vc have seen that the influence of the 
nervous system is the only stimulus of the muscles of volun- 
tary motion, and that it is also capable of exciting those of 
involuntary motion, although in their usual functions the latter 
are excited by other means. Here the question arises, if the 
nervous system be not concerned in the usual functions of these 
muscles, why are they universally subjected to its influence? 
This question we are not prepared to consider till we have taken 
a view of some of the other functions of the nervous system ; 

* Errata in the first part of this paper:— Page 07, I, 29, formatter 
r. them. Some infer from the evident dependence of the phenomena of 
the vital principle on the due mechanism of the living bodj, that it is the 
immediate result of that mechanism ; but this dependcuce would not be 
less, were the vital principle something superadded Ut bodies, as electri. 
city and magnetism are by many supposed to be. There is nothing in the 
phcnoiiieiia of the vital principle which can authorize either inference. 
Page 110, 1. 4, for produce r. produces. 
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but the influence of that system not only does not excite the 
muscles of involuntary motion in their usual functions, but, as 
I have already had occasion to observe, is communicated to 
them in a way different from that in which it is communicated 
to tlie muscles of voluntary motion. We shall here inquire in 
^hat this difference consists. 

The following positions have been ascertained by repeated 
experiments*. Chemical agents, applied to the brain and spinal 
marrow, more powerfully influenced the heart than mechanical 
agents, while the latter influence the muscles of voluntary mo- 
tion more than ‘chemical agents. Both, applied to the brain and 
spinal marrow, excite the heart after they cease to produce any 
effect on the muscles of voluntary motion. Applied to any part 
of the brain and spinal marrow, they affect the action of the 
heart, while the muscles of voluntary motion arc only affected 
when they are applied to the parts from which the nerves of 
those muscles originate. Applied to the brain and spinal 
marrow, they never excite irregular action in the heart, while 
nothing can be more irregular than the action they excite in the 
muscles of voluntary motion. Their effect on these muscles is 
felt chiefly on their first application, hut continues on the heart, 
within certain limits, as long as they are applied. These dif- 
ferences in the effects of agent% applied to the brain and spinal 
marrow must, it is evident, be explained, before we can under- 
stand the relation which subsists between the nervous and mus- 
cular systems. 

It appeared to me probable, from the result of several experi- 
ments, that the cause of chemical agents, applied to the brain 
and spinal marrow, producing a greater effect on the heart than 
those which act mechanically is, that the former, from their 
nature, act on a larger surface. If this opinion be correct, the 
mechanical agent, it is evident, may he rendered the most 
powerful, by confining the chemical to a smaller space than it 
occupies, which was found from frequently-repeated experi- 
ments to he the casef. 

Most of the experiments on this part of the subject, it may 
be observed, as well as many to which 1 have already referred. 
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were made, not on the living, but newly dead animal, which was 
always employed if the nature of the experiment admitted 
of it*. 

It appeared, from repeated experiments, that neither chemical 
nor mechanical agents, applied to the brain and spinal marrow, 
affect the action of the heart, unless they make their impression 
on a large portion of these organs. Every part of them may be 
stimulated individually, without the action of the heart being 
influenced ; and the agent being the same, its influence on this 
organ is always proportioned to the extent of surface to which ' 
it is appliedf. It does not appear that it is of much importance 
on what part of the bruin the agent makes its impression, Even 
stimulating the surface alone, either mechanically or chemically, ' 
immediately increases the action of the heart. 

Another circumstance, which appears to be of great conse- 
quence in explaining the difference of the effects of agents ap- 
plied to the brain and spinal marrow on the two sets of muscles, 
is, that the heart obeys a much less powerful stimulus than the 
muscles of voluntary motion do. The most powerful chemical 
agents alone affected them, while all that were tried readily 
influenced the action of the heart 1 . Mechanical agents which, 
by bruising and dividing the parts, occasion the greatest pos- 
sible irritation, arc best fitted to^excite the muscles of voluntary 
motion. Chemical agents, indeed, from their effects on the 
heart, we should, at first view, consider the most powerful. But 
their greater effect on this organ is readily explained by what 
has just been said. When the effect of the mechanical agent 
was rendered extreme and general, its influence on the heart 
was found much greater than that of any chemical agent which 
was tried. We have seen that suddenly crushing any con- 
siderable portion of the brain or spinal marrow instantly de- 
stroys the function of that organ. 

The conclusions, then, at which we arrive are, that the heart 

♦ Why the newly dead animal is as good a subject for many physiological 
experiments as the living one, will appear from what 1 shall afterwards 
have occasion to lay before the reader. 

t Esper, Inq. Expert 41 , 42, 43, X 
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i^ iiilQiuepp^^rby all agents applied . any considerab}f .part of 
the bfaiijf or spinal marrow, while the muscles of voluntary mo- 
tion are only influenced by the more powerful agents applied to 
small parts of them. 

7]hese facts being ascertained, the other diflerences observed 
in the effects of agents applied to the brain and spiral marrow 
on the heart and muscles of voluntary motion are easily 
explained. 

Irregular action of a muscle arises from stimuli acting par* 
tially or at intervals on its nerves, or on the part of the brain 
or spinal marrow from which its nerves arise ; but very partial 
action of an agent on these organs, we have just seen, is 
incapable of exciting the heart; and while the agent is applied 
to any part of them, as all their parts seem equally to influence 
the heart, it cannot act upon it interruptedly, as an instrument 
does on the muscles of voluntary motion, when it is moved from 
place to place in the brain*. 

The heart feels the effect of the agent within certain limits, as 
long as it is applied to the brain and spiral marrow, while the 
muscles of voluntary motion chiefly feel its first impression; 
because tlicy feel only the effects of powerful agents, applied 
to certain small parts of these organs, which, being strongly 
impressed, soon lose their excitability ; while the heart feels 
the sum of all, even slight impressions, made on every part of 
themf. 

It also appears, from what has been said, why those who 
have endeavoured to influence the heart by stimulating the small 
parts of the brain from which its nerves seem chiefly to originate, 

* It is true, that although the heart is only influenced by agents applied 
to a large portion of the brain. We may conceive tliem so applied as to pro- 
dneofrre^ldr action in it, and we find Uiat certain irritations of the 
ncrvoivi'aystein have tliis effect. Suddenly cnishiiig part of the brain or 
apinalmerro^ renders the action of the heart irregular. But it is evident 
that the heart, not being subject to agents whose action is confined to a 
small portion of these organs, and being equally affected through all parts of 
them, must render it much less subject to irregular action, and readily ac- 
counts for this not having been observed in the experiments just referred to. 

t Evfvr* Jnq,f Exper. 34. 
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have faHed ; and why the heart may be influenced through this 
organ and the spinal marrow, after their power is too far reduced 
to excite the muscles of voluntary motion*; As these only 
obey agents applied to one part, if the change there be not sufli- 
ciently great to produce the effect, it can be assisted by no other. 
Thus I have found by experiment, that a blow which affects the 
brain generally, without materially injuring it, produces com- 
paratively little effect on the muscles of voluntary motion, but 
it produces a great effect on the heart, because it feels the sum 
of all the impressions. The nervous system, therefore, may be 
so far exhausted as not to admit of the vivid impressions neces- 
sary to excite the muscles of voluntary motion, and yet capable 
of those which influence the heart. 

The heart, however, is not the only organ which receives 
nervous influence from every part of the brain and spinal 
marrow. The power of the blood vessels, we have seen, may 
be destroyed by the sudden destruction of either of these organs, 
and it also appears, from direct experimentsf , that they may be 
influenced, even in the extremities, by agents applied even to 
the upper surface of the brain. The alimentary canal may 
also be influenced through both the brain and spinal marrow. 
From the extreme irregularity of the motions of this canal, 
we cannot ascertain whether it is subject to the influence of 
the different parts of the brain and spinal marrow, in the way 
in which this was done respecting the heart and blood vessels. 
I therefore endeavoured to ascertain this point by experiments of 
a different kind ; from which it appears, that on withdrawing 
a great part of the influence of either the brain or spinal marrow, 
the stomach is affected in a way which 1 shall soon have occa- 
sion to consider mote particularly t. 

We may easily conceive why the muscles of voluntary motion 
are excited when those parts of the brain or spinal marrow from 
which they receive their nerves are stimulated ; but it seems 
at first view more difficult to account for the heart and' other 

* £xper, Ing.y Exper* 38. 

t JSxper* Ing.f Exper. 26, 27 . 
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muscles of involuntary motion being subject to the influence of 
every part of these organs. We cannot suppose that they 
receive nerves from every part of them. We know, indeed, that 
no organ does so* The following seems to be the state of the 
question. We see some parts influenced by every part of the 
brain and spinal marrow ; others only by small parts of them. 
In the latter instances, we see directly proceeding from those 
small parts the nerves of the part influenced. In the former 
instance, namely, where the partis influenced by all parts of the 
brain and spinal marrow, we do not see nerves going directly 
from all parts of these organs to the part influenced, but we 
see this part receiving nerves from a chain of ganglions to 
which nerves from all parts of them are sent. It is, therefore, 
evident, from direct experiments, that the nerves issuing from 
ganglions convey to the parts, to which they send nerves, the 
influence of all the nerves which are received by these bodies. 

Such then is the relation which the most important organs of 
involuntary motion bear to the brain and spinal marrow. Their 
powers are not directly dependent on either, yet they are subjected 
to the influence of every part of both, communicated through 
the medium of the ganglions; and when we see the other organs 
of involuntary motion equally independent of the brain and 
spinal marrow, and supplied with nerves from ganglions, in the 
same way with the former, it is impossible not to infer, that they 
bear the same relation to the nervous system. Thus, it would 
appear, that the ganglions may be regarded as a secondary 
centre of nervous influence, receiving supplies from all parts of 
the brain and spiral marrow, and sending to certain organs the 
influence of all those parts. 

If the nervous influence of the thoracic and abdominal viscera 
be thus supplied from a common source, why, in affections of 
the spinal marrow, it may be asked, is the breathing most influ- 
enced when the disease is in the dorsal portion of this organr 
and the action of the bladder and rectum, when its chief seat is 
in the lumber portion ? This necessarily arises from the inter- 
costal muscles deriving their nerves from the dorsal, and the 
abdominal muscles from the lumber^ portion of the spinal mar- 
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row. The latter muscles generally excite, or, at least, increase, 
the action of the bladder and rectum, by pressing them against 
their contents, and also by this pressure contribute mechanically 
to expel their contents. Thus, in the above cases, in, addition 
to the failure of nervous influence in the viscera, there js a 
failure of excitement in the muscles of voluntary motion which 
conspire with these viscera in certain parts of their functions. 

We can trace the communication of nerves issuing from the 
great chain of ganglions, placed it would seem, to facilitate these 
communications in the centre of the animal system, with all the 
nerves of the body. Bichat, although his opinions respecting 
the use of the ganglions are inconsistent with the results of the 
experiments just referred to, as well as of others to which I shall 
have occasion to refer, was induced, from their situation and the 
distribution of their nerves, to regard them as the centres of 
nervous systems. 

On comparing all the facts on the subject, we have reason to 
believe, that tlie system of ganglionic nerves is quite as exten- 
sive as that of the nerves proceeding directly from the brain and 
spinal marrow. We every where find blood-vessels which, 
being influenced equally through the brain and spinal marrow, 
must receive the nervous influence through the ganglions ; and, 
indeed we can trace the ganglionic nerves attached to and sup- 
plying the larger vessels. The following case, related by Dr. 
Parry, in his treatise on the arterial pulse, might alone be 
regarded as proving the existence of two sets of nerves in the 
extremities, the one supplying the organs of voluntary, the other 
those of involuntary, motion, and strikingly illustrates what 
has been said on this subject. He observes, I have seen a 
total loss of pulse in one arm, with coldness, but complete 
power of motion in that part while the other arm was warm, 
and possessed a perfectly good pulse, but had lost all power of 
voluntary motion.*' 

Such then is the manner in which the influence of the nervous 
system is supplied to the muscles of voluntary and involuntary 
motion. To the former, from certain small portions of the brain 
and spinal marrow, and through nerves going directly from these 
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on the other, with tdl the innfdea of intdOlill^ 
in Jha former instance, the influence Of the nOi^oaii 
IflWlsboing the only natural stimulus, in the fatten otbe^ 
fliuiiili exciting the muscle to ite usual function, and the influ^ 
nuce of the nervous system, being cmly occasionally bestowed 
on it for purposes which we shall soon have occasion to^ 
consider* 

; When the nerves of a muscle of voluntary motion are divided, 
the supply of the stimulus on which its function depends 
being cut off, it is rendered paralytic, not because its power is 
impaired, for it is as sensible to the effects of stimuli as while 
its nerves wereentiiei but because the channel of the only stimu-^ 
lus by which the will operates on it is obstructed, and here the 
effect of the division of these nerves ends. The consequence is 
very different, when the nerves of the muscles of involuntary 
motion, the ganglionic, are divided. 

If the principal ganglionic nerves, the eighth pair through 
yhicb the influence of the brain is chiefly supplied to those 
muscles be divided, the function of the muscles appears to be 
wholly unaffected* by it. The heart and vessels support the dr- 
culation as well as before the division of tire nerves. For this 
result we are prepared by what has been said of these muscles. 
An evident disorder, however, in the secreting power of some 
of the vital mgans immediately ensues. The stomach no longer 
secretes a fluid capable of producing the necessary change on 
thefood% while tha fluids of the lungs deviate from the healthy 
state, and accumulate in the bronehioe and air cells. The struc- 
ture of the lungs itself, in the space of a few hours, becomes 
evidently diseased; and the animd dies of dyspnoea ; failure in 
the o&e ci the lungs, necessarily proving mbre suddenly fatal 
tbaufaiUire'm that of the stmUach. It has been questioned, 
whether the e&cts on secreting surfaces of dividing the eighth 
pair of nerves sbonld be asenribed to the interruption of the 
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all'propoTtioned'to the dfigree of mjitryrd0ite>to»the 
the 4ogree in which the fterToiu'anflneneeiiB wdtbdHlif^l eiid',' '^^ 
eooii M the oetvous infliKDce is restored, the eaifiejs ik 
cepablepf its fnnctiont. These facts seem sufficieot to’^'fh dii* 
swered the questioiii although i^||id not been determined 'by Ididhfd 
late experiments, in which Mr. Brodie and Mr. Cutler v^^llo 
good as to assist met, that it is necessary, after the division'^ 
the nerves, to displace one of the divided ends, in order wholly td 
arre function of the secreting surface, the influence 'df 
the brain still passing in such a quantity, if this be not done, as 
to bestow on that surface a considerable degree of the secreting 
power ; and that even when the divided endd, if- not otherwise 
displaced, are separated to a distance of a quarter of an inch. 

Thus, we find, that the effect of dividing the ganglionic 
nerves is of a nature wholly different from that of dividing the 
cerebral, or spinal nerves; while the division of the latter only 
deprives the animal of the power of exciting the muscles of volun- 
tary motion, that of the former deranges the functions on which 
its life depends. Even the structure of the lungs, we have just 
seen, is evidently disordered in a few hours by the division of 
the eighth pair of nerves in the neck. 

As the function of the stomach is destroyed when the in- 
fluence of the brain through the eighth pair of nerves is cut off, 
we should at first view infer, that it is from the brain alone that 
the stomach derives its nervous influence. But although the prcH 
cess of digestion be suspended by tlie division of these nerves, it 
does not follow that the stomach *may hot derive nervous in- 
fluence from some other source, because the loss of any consU . 
derable part of this influence may destroy its function. Besides;' t 
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th^ #igktbT pair of nerves entire, must affeet the power of the 
' though probably not so much, because the brain, we 

' bftvo. reason to believe, constitiRes the most important part pf 
•die nervous system. The same observation applies to the 
lungs. On appealing to the test of experiment, such was found 
to be the result ; the functions both of the stomach a]^|ungs 
were impaired, by destroying any considerable portioi^f the 
spinal marrow, the lesion of function being proportioned to the 
extent and importance of the part destroyed*. 

Another point relating to this part of the subject remains to 
be ascertained. Do the effects observed in the stomach and 
lungs, when part of the spinal marrow is destroyed, arise 
directly from the destruction of that part, that is, from the 
ceasing of its office, or from the influence of the brain on the 
spinal marrow being thus limited ? It is evident, that if the former 
opinion be correct, the division of the spinal marrow in Uic 
middle will not produce the same effects as the destruc- 
tion of the lower half. If the latter, the effects must be the 
same. The division of the spinal marrow in the middle pro- 
duced very little deviation from the healthy state, either in the 
stomach or lungs, compared with that produced by the destruc- 
tion of the lower half of that organ t. 

< Thus, it appears, that the function of the spinal marrow also 
is necessary to the secreting power, and that, as far as it is ne- 
cessary to this power, it is independent of any influence derived 
. from the brain. As a partial destruction of the spinal marrow 
impairs the secreting power, a partial abstraction of the influence 

• Inquiry, Ac, Exp. 54, 55, 56. 
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iitrudtioiiof d certain portion of t&eh spind^inextbwl/'* 
tion of every part of the brain and spinal marrow ttieial)|ni)U|,iie* 
ceseary to the due performance Of secredon^ ^ ^ ^ ^ -«v / ^ 

Here a question of great importance m the ahimal eeonmny 
arises. As it appears, from the experiments just refessad to^ that 
the nervous power is equally essential with the drcnlatiOlii^f die 
blood, for maintaining the functions of secretion and assifidht^ 
tion, what are the parts they severally perform in these funettons? 
It is evident, that the extreme parts of the sanguiferous akd 
nervous systems are connected in a way very different from that 
in which these systems are connected in other parts. The heart 
and vessels of circulation, we have seen, can perform their func- 
tion after the influence of the nervous system is withdrawn. 
The function of the secreting vessels immediately ceases on the 
interruption of this influence. We must suppose, therefore, 
either that the influence of the nervous system bestows on the 
extreme vessels the power of separating and re-combining the 
elementary parts of the blood, or that the vessels only convey 
the fluids to be operated upon by this influence. 

Experiments, to which I have already referred, prove that the 
most minute vessels which can be seen by a powerful micros- 
cope in the web of a frog's foot, are independent of the nerv- 
ous system. The motion of the blood is as rapid, and the cir- 
culation in the foot presents precisely the same appearance after 
as before the slow destruction of the brain and spinal marrow. If 
the power of the vessels of secretion had been lost by the in- 
terruption of the influence of the nervous system, would not 
this have necessarily occasioned some change in the distribu- 
tion and motion of the blood in the web ? The conclusion 
from these experiments is strengthened by others. In those in 
which the secreting power was destroyed either by the division 
of the eighth pair of nerves or the destruction of part of the 
spinal marrow, there did not necessarily appear to be a de- 
♦ Inquiry, Chap. vii. Sect. 2. 
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the caie hl^theltih^. ’ The faiilt' e^etnhd to 
change bn them'had'ho^been effected. Weitno# 
Ihail^'lKj^^esSels 6f chNdulhtSen poashs's iib 'powers but the ‘elastic 
^S^Sl fte miiscUlarroY what in itiany of its properties rCseihblc^ 
tatter. Can WC suppose, that the vessels of secretion; which 
1^ye only a continuation of those of circulation, all at once 
assume a ^^flerent nature ; or is it at all consistent with our 
khoWtedge of the phenomena of chemistry to suppose, that by 
any influence the powers just mentioned, or indeed any that 
edn be supposed to belong to vessels, could be enabled t6° sepa- 
rate and re-combine the elementary parts of the blood? Tllfe 
first of the above positions being set aside, it seems a necessary 
inference from the experiments referred to, that in the fiinction 
of secretion, the vessels only convey the fluids to be operated 
upon by the influence of the nervous system. 

It is not to be overlooked, however, that the vessels convey 
the fluids in a peculiar way. By the lessening capacities of 
the capillaries, the blood is divided, as by a fine strainer, some 
of its parts being too gross to enter the smaller vessels. How 
far the blood may thus be subdivided we cannot tell. As this 
structure of the vessels is uniform, we have reason to believe, 
that its effect on the blood is necessary to prepare it for the 
due action of the nervous influence. 

We are now prepared to consider the question, for what pur- 
pose is the influence of the whole nervous system bestowed on 
the muscles of involuntary motion ? Admitting, it may be said, 
that the due performance of secretion requires the united power 
of all parts of the brain and spinal marrow, and that we may 
therefore explain why their united influence is bestowed on 
secreting surfaces ; the question still remains, why should their 
united influence be bestowed also on the muscles of involuntary 
motion? 

It is evident, that affections of the nervous system could 
produce no occasional increase of the secretions, were not the 
sanguiferous system, and particularly the vessels of secretion, 
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toeing, stimulated by the^^u^ 
in tbeformipitiGn of the secreted ^ids. . The 
ing power m any part wpuld be in vain^ ,were..Jl^fe);i|Q[t ^ 
the same time a corresponding increase in the, supply .9f 
the fluids on which it operates. A sjmilar , observation ap- 
plies to the excretory muscles, as far as. they arq mus- 
cles of involuntary motion. The same increase of nervous 
induence which occasions an increased ddtv of secreted fluids^ 
excites these muscles to carry off the increased quantity* 
Nature does not seem to trust this to the increase of stimulus, 
occasioned by the increased flow of the secreted fluid, which 
we have reason to believe from the modus operandi of certain 
causes of inflammation, would often occasion morbid distention. 
Now the vascular system, and the muscles of excretion, if in 
them we include the alimentary canal, comprehend all the 
muscles which are supplied witli ganglionic nerves, unless we 
regard the iris as a muscle. The state of this organ is quite 
anomalous in the animal economy, being one of involuntary 
motion, excited only through the medium of the nervous system. 

In the preceding view of the subject, we find the relation of 
the vessels of secretion to the nervous system the same as that 
of the heart and vessels of circulation. Their function is inde- 
pendent of, but capable of being influenced by, this system. 

Thus, we perceive, the necessity of every part of the function 
which the ganglions appear to perform. A combination of the 
whole nervous influence is necessary to the due formation of the 
secreted fluids; and that there may be, under all circumstances, 
both a due supply of the fluids to be acted upon, and a due re- 
moval of those prepared, whether for the functions of life, or for 
the purpose of being thrown out of the system, it is necessary, 
as appears from what has just been said, that the powers which 
convey all these fluids should be subjected to the influence by 
which secretion is performed. This function, it is evident, 
requires a more regular supply of fluids than could have been 
obtained, had the usual action of the vessels depended on' the 
nervous system, which is subject to continual variation ; but 
had not this system been capable of influencing the vessels, not 
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onl^ it eott]4 have iisttf^enced the flow i>f eeefeted < 

flei^^ltijtt eveirf occasional increase of influence of . the 
supplied to secreting eut faces^ finding no in** 
fluids to act upon, would necessarily have eaeited 
disf^^ie. Thus, it is xequisite that the {)ower of the sanguis 
ferdus should be independent of the nervous system, yet ca- 
pable of being influenced by it; as from direct experiment, 
wd have just seen, iPis found to be. 

The secreting processes are constantly attended with a tern* 
perature' considerably raised above that of the surrounding me- 
dium. Does this also depend on a function of the nervous system ? 

It appears, from experiments above referred to, that the de- 
struction of any considerable portion of the spinal marrow, 
deranges the function of secreting surfaces. Together with this 
effect, it was always found to lessen the temperature of the ani- 
mal, more or less, according to the extent and importance of 
the part destroyed^. Some years previously, Mr. Brodie, in 
the Croonian Lecture for 1810, gave an account of experiments 
which led to the inference, that the maintenance of animal 
temperature is under the influence of the nervous system, and 
in the Philosophical Transactions of 1812, he relates additional 
experiments, tending to strengthen this inference. The experi- 
ments related in the inquiry just referred to, seem in a striking 
manner to confirm the opinion of Mr. Brodie. He found that 
poisons impairing the vigour of the nervous system, impair the 
temperature. It appears from my experiments, that lessening 
the extent of this system, by destroying part of the spinal mar- 
row, has the same effect. 

Thus, it follows, that the temperature of the animal body 
depends on the state of the nervous system; but many observa- 
tions point out that it depends also on that of the powers of cir- 
culation. When the power of the heart and vessels is greatly 
im^red, so that the motion of the blood languishes, the tem- 
perature falls. If by exercise, or the use of stimulants, we in- 
crease the action of the heart and vessels, the temperature in 

* Exiter, Inquiry^ p. 161, <1 seq*^ second edition. 
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th6.«ai»e p«opQfftioii When, ithei]^:^ a natural 4ef^ct iif ; 
the organa of circohtion^ and particnlarly whan this dafi^ct 
such^aa prevents the blood passing through the lungs, wit^.the 
freedom necessary to its healthy state, the temperatu^a isJEotigd . 
below the natural standard. The reader may consult a paper 
on this subject, by Mr. Earle, in the seventh volume of the 
Transactions of the Medico-Chirurgical Society, in which there 
are many excellent observations. As we proceed, we shall 6o4 
proofs founded on direct experiments, that the temperature de- 
pends on the state of the circulation, and particularly on the 
passage of the blood through the lungs, which to detaiUiere, 
would too much anticipate some of the other parts of the 
subject. 

Whether caloric be a substance, or as some of the first che- 
mists of our time are inclined to believe, only a certain motion 
of the particles of bodies, it is of course foreign to this paper to 
inquire ; but it appears from the foregoing observations, and 
will, I think, appear still more strikingly from those I shall have, 
occasion to add, that the maintenance of animal temperature 
must be ranked among the results of the action of the nervous 
system on the blood. It is on this account that I have else- 
where said, that if caloric be regarded as a substance^ its evolu- 
tion in the animal body must be ranked with the secreting pro- 
cesses; the definition of secretion, I conceive, being the evolu- 
tion of a iertium quid, iu consequence of that action. 

When to the functions which have now been detailed, we 
add, tliat the nerves are the means of conveying impressions to 
and from the sensorium, we have, I believe, enumerated the 
whole of the functions of the nervous system properly so called. 

Although it has been very generally admitted, that tlie 
nerves of the organs of sense perform no other function but that 
of conveying to the more central parts of the nervous system 
the impressions they receive, it has been supposed that the 
nerves of otlier parts, and particularly those of the viscera, are 
capable of so impressing each other, that these parts sympathize 
independently of the more central parts of the system. This 
position, which, were it correct, would seem in opposition to 
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;4K%IVe On Soda^Alumf in a Letter from Dr. Uje to 
Dr. Wollaston, V. P. R.S. 

Glasgow y Match 1, 1822. 

Dsaa Sir, 

I now fulfil the promise which I made at my visit to 
LondoHi in October last, of sending you specimens of soda* 
alum, a salt, eoucerning whose existence, or possible formation, 
out ingenious firiend^ M. Clement-Desormes, expressed, as you 
may remember, the strongest doubts. The larger crystals were 
made by Mr. William Wilson, an extensive^alum-manufacturer 
in this neighbourhood; the smaller and more regular ones were 
formed by myself in the following way; 

In a cold lixivium of effloresced alum schist, of specific 
gravity, 1.35, previously freed by crystallization from the 
greater part of its sulphate of iron, I dissolved with trituration 
in a glass mortar nearly as much muriate of soda as the liquid 
would take up. The solution was then left to spontaneous 
evaporation, in a temperature of about 60® F. At the end of 
two or three weeks, abundant groups of regular ociohedrons 
were found diffused throughout the yellowish pasty magma. 
These crystals were washed with alcohol, and dried with 
blotting paper. To free them entirely from an adhering portion 
of copperas, they most be re-dissolved and re-crystallized. 

The form and taste of this salt are exactly the same as 
those of common alum ; but it is less hard, being easily crushed 
between the fingers, to which it imparts an appearance of 
moisture. Its specific gravity was determined by weighing in 






oil of tiirpelitioe;(.^^ a»^ l.Airediicdd 
^ paitr of adluble.'iii'lMr^ of ‘^Iter 
sdntipn; whose specific gravity is^lt^Sd^ In ^ese t^penSlib, ' 
pota»hs>«aliim:is very different; for I-findtha?t bf^tlns 
eight^fo^nine parts only are soluble in lOO of 'iTaier'ttt^Q^, 
yielding a saturated solutioni the density of Which is nntttole 
than 1.0465. - ^ ^ - 

One hundred parts of soda-alum crystals lose by a heat 
verging on redness 49, which seem to be merely water; for the 
residuary 51 parts re-dissolve in that liquid, without causing 
any sensible cloudiness. By test solution of muriate of baryf^ls, 

1 ascertained that 100 parts of soda-alum contain 34 parts of 
sulphuric acid. The resulting muriates being evaporated to 
dryness and ignited, weighed 23.3 of which 12.3 were found by 
the action of water to be muriate of soda, and 11 alumina. 
But 12.3 of muriate of soda are equivalent to 6.56 of that alkali. 

To another 100 parts of this salt, I added water of am- 
monia, in slight excess, filtered, and exposed the well-washed 
alumina to ignition, after which it weighed 10.5 parts. The 
filtered liquid was evaporated to dryness and ignited. It 
weighed 14.4 parts, and was dry sulpttte of soda; for, on 
re-dissolving it in water, and slowly evaporating the solution, 
crystals in grooved six-sided prisms were obtained, amounting 
to somewhat more than double the weight of the ignited salt ; 
14.4 parts of dry sulphate of soda are equivalent to 6A soda. 
From the mean of the above results, this soda-alum seems to 
consist of 

Sulphuric acid, 34.00 

Alumina, 10.75 

Soda, 6.48 

Water of crystallization, 49.00 


100.23 

Had leisure permitted me to repeat the analysis with greater 
care, it is probable that the experimental quantities might have 
come out more nearly as follows : 
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lOP-00 68.500 

j^or certauji purposes in calico-printing, this salt seems to be 
well adap^ by its remarkable solubility in water. That it 
contains no ammoniay I ascertained, by distilling a portion of 
its soliitioiip off lime. 

* ' I am, Dear Sir, 

Tour most faithful servant, 

Andrew Ure. 


Art. V. A Tramlation of Key’s Essays on the Calci- 
mtion of Metals^ &c. 

[Communicated bj John George Children, £8q.,F.R.S., &c.] 
Concluded from page 141. 

Essay XXII. 

it is not the volatile salt of the charcoal that increases the 

weight. 

As soon as I had made the rough sketch of this discourse, 
I sent it to the person spoken of in the last Essay, who, a few 
days after, put into my hands a writing, disavowing the opinion 
which I have there combated; and, after having opposed to 
iiiy cre^d respecting the thickening and increasing of weight 
of the heated air, the reasons which I have related in the 1 2th 
Essay, and refuted in that and the two following, he proposes 
his own opinion briefly as follows : The increase of weight is 
necessarily derived, either from the vessel, the air, or the 
charcoal. Not from the vessel, since it loses nothing of its 
weight; not from the air, since heat can only subtilize and 
render it lighter, as he pre-supposes proved ; it remains there- 
fore, says he, that it must be the charcoal to which it is owing. 
And, to show how that happens, he says that charcoal contains 
two parts or natures, one vegetable, the other metallic; and 
each of these two parts, one fixed, the other volatile. The 
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fixed part reiodiif attS|e:bottom^-41ie furaacean Uia state lOf 
cindervcointaiimig the fixed salt, whk^s separated by washik^, 
and the volatile part rises all round the vessel, containing in a 
superfluous humidity (derived from the vegetable) a volatile 
salt, of a ihetallic nature ; which, raised on high on the wings 
of the humidity, meeting the air directly over the vessel, which 
is more rarefied and lighter than the vapour of tlie charcoal, 
sinks through it into the vessel and attaches itself by a close 
sympathy to the fixed salt of the calx of tin, which having 
received a certain quantity of it, and being as it were saturated', 
rejects the surplus ; like as salt of tartar, after a certain number 
of cohobations, cannot be further impregnated by the volatile 
salt, contained in the aqua vitee. Having run over his writing, 
1 refuted this opinion in his presence by the following argu- 
ments. Since we must give every one credit in his own art, if 
we have nothing to the contrary, it is reasonable, in speaking 
of volatile salts, to borrow the language of the alchymists, who 
alone can discourse of it in a proper manner, having first dis- 
covered it and revealed it to us, when we were not aware that 
there was a volatile salt in nature* They found in vegetables, 
as in almost every thing, two sorts of salts, one fixed, the 
other volatile ; the former containing a fixed spirit in itself, and 
being contained in the solid part uf its subject ; the latter con- 
taining a volatile spirit, and being contained in the juices. 
The fixed is obtained, say they, by calcination, remaining after 
it in the ashes. The other cannot sustain the fire, being no 
less volatile in effect than in name, and thus rises with the 
slightest heat with the juice that contains it, or is lost even by 
simply drying the vegetable. Now this being so, it is out 
of doubt, that in the whole of the charcoal there can be no 
volatile salt, for even the wood of which it is made cannot 
contain any, since it is previously dried ; and even if it did con- 
tain any, who but sees it must of necessity lose it, when in the 
charring it becomes a burning coal? Truly, were I to grant this 
favour, and allow that charcoal contains volatile salt, they 
who know how rare it is in every thing, will never believe that 
from the small quantity of charcoal which the Sieur Brun used 
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lb his ca^anaiion^ so jg;T.eat a ]juai^ty shoui^ ^ pro<^^ed. 
Vdr wb mii^sioot pot suppose sefep bjinces, but aUp that irUph 
re^acek^^^e 'diminiiUbn weij^ht k^ived ir^m tho loss of 
the .tin, and firo)n^ jts incri^ased voiuin^ and more- 
"oyeiv aW that the fumes of tW charcoal have carried off else- 
Wre, not only through the whole laboratory, but out of.it, 
whither they have escaped in abundapce by the openings. In 
iiihich fuibhs, if there were salt in proportion to tha^ which has 
abbk in& the vessel, from those fumes 'that, were above it, and 
it Were "all collected together, truly the collection would be 


asioustrous! 

: And besides, when the calx of tin had taken its fill of salt, 
by this imaginary sympathy, what prevents the continuation of 
the fire from accumulating more above it, and filling the vessel, 
since it descends into it by its own weight? Experience refutes 
all this — ^besides that 1 have demonstrated, that the air above 
the vessel is so fhick, that it could not descend into it. More- 
over, if a furnace be constructed in a wall separating two 
chambers, so that the vessel may be on one side, and the 
registers and doors for putting in the charcoal and admitting 
air on the other, I maintain that the increase of weight will 
ensue, though no vapours can enter the chamber containing the 
vessel. This I have confirmed by proof, which I made in the 
forges of lUy elder brother, John Rey, Sieur de la Perotasse ; 
when I found an equal increase in tin that I calcined, on what 
they call a gue^ise^ or ingot of iron, weighing from sixteen to 
twenty quintals, at the instant that flowing from the furnace it 
is thrown into its mould. Now it cannot be said, that the va- 
ppurs of the charcoal contribute any thing in this case. Where- 
fp|e this volatile salt is inadmissible in this matter. 


ESSAY xxm. 

Volafife rn^curial salt is not the cause qf the increase. 

Some ds^s after » the refutation I have just mentioned, the 
9 We person sent me another of his opinions ; namely, that the 
volatile salt is of^a mercurial nature, not containing any one of 
the three principles absolutely pure, but mixed with the others, iu 
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such manner that the ^true fixed salt exists in the volatile fsdf, 
as well’aj ai^ot&e^'fess'eartfiy ’<^ a suljj^bureous nature, 
third, greatly 9ui)tile aiid penetratm^/partakin^of'the nature qf 
mercury, crude and cold mercury readily penetrates 

through gold, and attaches itself closely to, it withip aud with- 
out ; so that it is not unreasonable to imagine, that the volatile 
salt of a mercurial nature, rarefied by and rendered ipuch more 
penetrating by fire, should pass through the substance of the 
vessels, which are in like manner heated and rendered m9re 
penetrable by the fire, and should attach itself to the calx of tin, 
by a certain sympathy that may exist between them, as well as 
tween gold and crude mercury. This second opinion is sufficiently 
overturned by the reasoning in the preceding essay ; for having 
shewn that there can be no volatile salt in charcoal, who but must 
see that it cannot exist in any manner whatever ? On the other 
hand, if this mercurial salt penetrated the vessels, it would neces- 
sarily dissolve them and make an amalgam with them, which by 
no means happens in our calcination. Besides, since crude mer- 
cury exhales, as we see, at a very low heat, how can it happen 
that this mercurial salt, being of so subtile a nature, after it has 
penetrated the vessel, should remain in tlie burning calx, with- 
out quickly flying off ? Moreover, if wc are to find in each of 
the principles, all the three, I do not see why each of these again 
should not contain them all, and so on ad injinitum. These 
speculations are manifestly subtile, but have no foundation in 
nature. 

ESSAY XXIV. 

It ?s not moisture attracted by the calx that increases its weight 

Conversing, not long since, with a learned man of good judg- 
ment, 1 took the opportunity of Qientioning this subject to him, 
on which, not having thought at all on the matter, he told me, 
that he believed that the calx, by its fireat dryness, attracts much 
moisture, and that it is this which increases its weight. I can- 
not approve of this opinion, for the following reasons : First, 
because I have never learnt that a contrary attracts its con- 
trary ; it rather flies from it, or drives ft away if it can. Be- 
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mSdes^ cannot te Uii(3te^toda 

A«n^ 

S^ji^rics(§tjlel?^ Wilfe liot Ae’battif dP if? 

^ajdi.if the calx fthottld ^itMct ao'mi^ W^^oady 'iicir, 

ab increase- ins' ^tght; a fifth, part or iSiafeaboUU; as f^ the 
caperlmeht, e^honld have a mortar rather than a dry chlk. I 
add, beside#, that at the instant of calcination the' cialx trill be 
found increased before it can have had time to afiecit this ima- 
ginary attraction. 

ESSAY XXV. 

By one single experimenU all the opinions opposed to mine are 
wholly destroyed* 

It is said of Hercules, that he had no sooner cut off one head 
of the hydra that ravaged the Lernean marshy than two sprung 
forth — ^my state is like his. The error I combat abounds in 
opinions, which are so many heads ; if I cut off one, two start 
up: my labour is always increasing, and I believe I shall never 
have done, if I employ myself in chopping them off one after 
another. I must collect my strength, and stiffen my arm, to 
sever them all at one blow, and lay the monster low in death. 
Let him beware, whom it concerns, for here 1 deal the deadly 
stroke. I have read in Hamerus Poppius, in the third chapter 
of his book, entitled “ Basilica Antimonii,” his new method of 
calcining antimony. He takes a certain quantity of it, weighs 
it, and, having reduced it to powder, places it in a conical form 
on a marble slab ; then, placing a burning-glass in the sun's 
rays, he directs their focus on the apex of the cone of antimony, 
ndtich then fumes abundantly, and in a short time the part on 
which the rays full is conv^ted into a very white calk, whifch he 
separates with a knife, aM directs the rays on the remainder, 
till the wlible becomes white, when the calcination is complete'. 
Itisawbnderful thing (he adds afterwards), that althdugh in 
this calcination the antimony Ibses much of its substahee, ' by 
thfe'vlipours and which exhale 'COjpiotisly, yet, so it is, its 
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,*N9w i£wi94ei9^iHlt)ite 
i*^i|;|hed»apfewi^ 
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and 10 .yol^oie m^veaaadi it rathas .o&soria thm more abu9<- 
dim|]fy. , Will Gmsalpne allege his soot aa the^canae? tiberejut 
no $r0‘ in this ease to produce it. Can the vesseh havecon«> 
tributed any thing towards it? the rays of the sun aresodesc- 
terously directed on the antimony, that they never touch the 
marble. • Will any one suggest the vapours of the ebarcoal ? 
none is employed. As to the volatile salts, that have been so 
ingeniously brought forward, they entirely lose, in this case» 
their savour and their grace. Peradventure moisture will be 
adduced, as some one very lately has thought fit to do. 
Whence comes it? From the marble ? No, that is not conceiv- 
able. From the air ? Still less so : for this operation is best per- 
formed in the hottest days of summer — ^ia the most violent heat 
of the dog days, when every thing is so heated here below, that 
oven in the shade, or during the night> the air dries wet 
linen, and the damp ground ; and in the day-time, where the 
sun falls, it tans our skin, withers the grass, burns up the fruits, 
dries the woods, soaks up the lakes, lowers the streams of the 
rivers, and inflames combustible substances, as a heap of 
pigeons’ dung. To look for humidity in the air to moisten our* 
calx and give it weight, at Uiat season, not by night, but by 
day, not in the shade but in the sunshine, not when the sun 
simply shines, but when its rays, collected in a concave mirror^ 
are reflected with so much violence that they fuse and calcine 
metals; to look for moisture under such circumstances, 1 
say, is to seek fire in ice, and a knot in a bulrush, as 
we say, a thing never to be found. Now let all the ablest 
minds, in the world be melted into one, and this fine spirit exe^ 
itself to the very utmpst of its strength, let it seek attentively 
on the earth and in the heavens, let it rummage all the wind* 
ings and turnings of nature, yet will it not find the cause of this 
increase, but in the air alone, ^hich heated, thickened -and made 



284 TnaubOwn 0 / RtT’aviSMqa* 

Hetry by the euii'a rays, mixes wi& the calx in oropoitioii as 

iiH umrnmf aii u ati h t^ w ^ %nM;i&&^ wsa^ 

i«t h4v«ii0<4th^oift8«<«ia«W8«U!K^ 
thwibriagrir itiffmifffr 

Aaeofaunra^ttAiilPlhy fbniiiir>byitM<1Ml htiSiMkHk 

t. - ... 

1 j ^ * 

Es0at. XXVLiu. 

,ifi >t ^ increase in u>e^ht feid tufitirtmi&e 

confated the opposite opinions/ my 'own allone 
CCSk freely keep the field. It is true, that perceiving some ob- 
jd&ti<yns which might disturb its prOgfeds, I step forward to Set 
tliUili aside. The first would seem to lead to the absurdity I 
htvhAjeaihdldtCeesel[ttn, that, admitting my iopifiion, the catx 
will increase ad infinihtM. Tor why it will be said, will not 
the calx increase infinitely, since the fiore may be infinitely con- 
tinued, which will always supply that thickened and heavy air 
which causes its increase ? I rid myself of this difficulty, 
whi<di ttiight insnare one of the less subtle sort, by observing, 
that all matter which increases by the addition of another is 
either solid Or liquid, and that the. mixture takes place be- 
tween them in three ways. Either the solid matter mixes with 
' solid, or the liquid with liquid, or one of them with the other. 
The mixtoro and increase which is effected in the two first ways 
has no bounds. You may mix sand with sand for ever, the in- 
crease^ will hare no end. So you may mix wine with wine, and 
nevei^ have done^^ut it is not so with the third method, when 
WW add and mix together a liquid with a solid: such 'misled 
additioD.wili not increase for efet, will not go on tb infinity. 
fbcMid^ inches inscrutable wMdom, has here 'placed ISounds 
^faioinskeilever oversiepa^^-^ix watbr With sdtid*6V Hour, iheir 
smallesl ||fettU«W9ll be emrelopedby it i pbtilr aTresh (Quantity on, 
and they ‘i^Bl not take Up any more i Und if we withdraw them 
ffUm die water; they will tmly'catVy off what adfhelc'ek to iheiu', 
and is sufificietit eaaedy to^'difeompass them. Inimerte iheilA 
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e^Jun^fettBfli^ tfcyiy .«iU aoteomermit 

at ,itii they^aH 

^ and sink to tite 

fia reli^ouily does liature atop, atr 4^ limits she has 
Qaoajresoribad to.baraelf. Our calx ia in :thta,predieanifeat $ 
J^ljlpiiad air attaches itself to it, and goes on adhering by 
degrees j(o 14 moat minute particles : thus its weight increases 
from the loginning to the end ; but when the whole is clothed 
with it, it can take no more. Do not continue your calcina* 
tion with that hope ; you will lose your pains. As for the rest, 
let uot what was said in the eleventh chapter disturb you, where 
I used the expression, this air, no longer air, but rather an air 
deprived of its nature,” for these are words in excess, by which 
1 mean only, that this air has been deprived of that liquid 
subtlety, which prevented its adhering to any thing, and is 
rendered more gross, heavy, and adhesive. 

Essay XXVII. 

Why all other calces and ashes do not increase in weight. 

I proceed to another objection tliat may be started. Why do 
not all other calces and ashes, formed by the force of (ire, in- 
crease in weight as well as the calx of tin or lead ? What pri- 
vilege have these more than the rest ? I answer, that those 
things which are calcinable, or convertible into ashes, are of 
different natures. Some have a great deal of exhalable and 
cvaporable matter ; or (speaking like the alchymists) much sul- 
pliur and mercury, which the fire continually drives off to the 
end. Hence, much loss, few ashes, which cannot attach to 
themselves so much of tlie thickened air, as even to supply the 
loss. Others have little exhalable or evaporable matter, or in 
other words, little sulphur and mercury; hence small loss, 
much ashes (for the abundance of salt) which attracts so much 
of the thickened air, that not only the loss is supplied, bulbe^ 
sides |he weight iimreases largely beyond it. Stones, ve* 
and animals commonly are of the first order ; lead and 
tin, of the second. There are other things whose volume is so; 
much extended by calcination, that even if little or no matter 
VoL. XIII. . X 
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were lost^ their weights^ would nevertheless greatly dii^inishf 
nc^ sh' ^u6h when examin^ by reason, ^ as by the balai^e. 
ShA% We the Indian nietkt called co/oew*/ and some kind of 
saffron of Mars, as the chemists observe. 


E45AY XXVIII. 

y Lead increase in weight like Tin, 

I should have made an end, but the Sicur Brim writes to mc,j 
that haying observed the increase of the tin, he made the same 
experiment on lead, which he found lost an ounce in the pound ; 
which plunged him further in doubt, expecting to have found 
the same increase as in the tin, from the similarity of their 
nature, and having been calcined by the same process. But 
to the Sieur Brun’s experiment, I oppose those of Cardan, Sea- 
liger, and especially Caesalpin, already brought forward, who 
says that it is worthy of admiration, that common lead when, 
calcined, increases in weight eight or ten pounds per cent. 
Shall I array these persons in the debate, each in support of 
his own experiment? I am too peaceable — 1 reconcile them 
thus. One kind of lead is purer than another, whether from its 
Cbniing from different mines, or from its having been melted 
before. The above named found an increase with the purest, 
the Sieur Brun a loss in the other. 


Conclusion. 

Behold, now the truth, whoso brilliancy dazzles your eyes, 
which 1 have dragged from the deepest dungeons of obscurity, 
whose approach has hitherto been inaccessible. It is she who 
has made all the learned men sweat with vexation, who, de- 
sirous of becoming acquainted with her, have been compelled to 
leap over the difficulties that surrounded her. Cardan, Sca- 
liger. Fuchsias, Geesalpin, Libavius have sought her curiously,' 
but never found her. Others may seek her in vain, if they 
fbllow not the road which I have first cleared for them, and' 
itiade^oyal ; all the rest being only thorny paths, and inextri- 
cable labyrinths that never lead to an end. The labour 
been mine— to the reader be the profit of it, to God only the 
glory, — END. 


♦ Zinc. 



Brande on ih^ S^aration of Animal Substances. 2^1^ 

Art, Vi. 'On the Separation ^ the Proximate Principles pjf. 
Animal Substances, By W. jXi*. Sec, R,S., 

Pr^f, Cbem. R,L ,4., , 

Ix certain analyses of . animal products, as for instance in 
ascertaining the relative proportions of albumen^ gelatine and 
water, in the different kinds of muscular ilbro, it is frequently 
difficult to deprive the substances under examination of hu- 
midity, without at the same time occasioning a partial decom- 
position of the dry residue. Under these circumstances £ have 
availed myself with considerable advantage of the air-pump 
vacuum, including a surface of sulphuric acid, and have been so 
much struck with the rapidity and perfection of the process in 
these cases, as to be induced to recommend it as a very satis- 
factory and easy mode of depriving organic bodies in general of 
their adhering moisture. I have for some time contemplated a 
series of comparative experiments upon the varieties of mus- 
cular fibre employed as food, and one material object in these 
inquiries was to determine the actual quantity of nutritive mat- 
ter contained in given weights of such products : as far as this 
has been satisfactorily effected, I shall state the results, princi- 
pally as illustrating the advantage of the method above men- 
tioned of depriving the substances of water. 

500 grains of recently killed veal, free from fat, and cut into 
small shreds, was exposed upon a metal plate to a temperature 
of 212° until it ceased to lose weight, when it was found to have 
sustained a loss =: 375 grains. 

A similar portion of the same fibre, submitted to distillation in 
a retort at the temperature of 212°, could not be so perfectly 
dried, but the water which passed over had a peculiar smell, 
and was rendered slightly turbid by solutions of nitrate of silver^ 
subacetate of lead, and corrosive sublimate: these solutionsr^ 
were rendered much more turbid by the water which passed 
off when the heat of the i^lort was elevated to 320°; so 
that it would appear that although rapid desiccation at 212° 
occasions but a slight change, exclusive of the separation of 
v/ater, a partial decomposition ensues at temperatures between 
• X 2 
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212^ and ^O^ in whiph the carrip^ over an^^prafiable 
portion of ftnitnal ij^atter, ducted not only by tWpipell, \>ut 
by action of the obove-ntontioned metallic 

600 grains of thevsame veal were placed in a Bipaall glass 
basin under the receiver of mi air-pump* in^ludipg^ a circular 
surface of sulphuric acid of one foot diameter ; during the ex- 
haustion the meat increased in bulk from the evolution of air 
bubbles* but soon shrunk again* and in two hours appeared per- 
fectly dry ; it was removed* and being weighed was found to 
have lost 370 grains, so that the loss fell short of that occasioned 
hy desiccation in the atmosphere at 212^ by 5 grains only* or 
1 per cent. These comparative experiments were frequently 
repeated with similar results* the desiccation at low tempera- 
tures in vacuo always proving nearly equal to that at high tem- 
peratures in the air ; and being effected without any risk of de- 
composition, the former process was preferred to the latter. 

To determine the relative proportions of gelatine and albumen 
in the dried fibre* it was coarsely powdered and digested in re- 
peated portions of warm and ultimately of boiling distilled water 
until the residue was no longer acted upon ; it was then collected 
upon a filter* and dried as before; the loss of weight indicated that 
of the matter soluble in boiling water* and which consisted almost 
entirely of gelatine: a very small portion of fat was sometimes ob- 
served upon some of these solutions* but where care was taken to 
operate upon perfectly lean muscular fibre no fat was detected in 
the water employed for separating the gelatinous portion. 

The results of a few of these experiments are thrown together 
in the following table ; they show the quantity of real nutritive 
matter contained in 100 parts of different fibres, and which, 
when care was taken to exclude adhering substances* was fd^nd 
to vary very little in the different muscles ; they also sho^ 'ihe 
proportion of nutritive matter soluble in water* and removed by 
the process of boiling at 212^. 



WaMr 

Albumen or 
fibrine 

Odatino 

Nutritive 

Better 

Beef . . • 

. 74 

. . 20 . 

. 6 . 

• 26 

*■ Veal • • 

. 75 

. . 19 . 

. 6 . 

. 25 

Mutton. • 

, 71 

. . 22 . 

. 7 . 

. 29 
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PWlt '.'76 .. 5 ','.'"24 

CM6ic«i . . 73 r . 261'''. '7 ' ' 27 

Cod .... 79 . . 14 M*;?'''. . 21 

Haddock. . 82 . . 13 . .» 3 . . 18 

Sole . . , . 79 . . 15 . . 6 . . 21 

« 

It appears evident from the above table, that although iq the 
dlfi^rent kinds of meats and hsh there is a slight vari^ion in 
Uie nature and proportion of nutritive matter, it is not such as 
to account for the different facility with which they are digested 
and dissolved in the stomach : this probably depends upon some 
peculiarity in the solubility of the albuminous portion, and 
which it is my intention more particularly to examine. 

The large proportion of water which is contained in muscular 
fibre, and the great loss of weight which it consequently'suffers by 
desiccation 1 long ago observed, and was inclined to attribute 
it to a partial decomposition of the animal matter; but the close 
approximation of the results obtained by exposure to heat with 
those afforded by drying in vacuo, aided by the absorbent 
powers of sulphuric acid, show that no such decomposition 
occurs, and that the loss of weight sustained by muscular fibre, 
dried at 212°, may be referred without appretiable error, to the 
evaporation of water only. 


Art. VII. Account of the Periodical Literary Journah 
toliic/i were published in Great Britain and Ireland^from 
the year 1681, to the middle of the Eighteenth Century. 
By Samuel Parkes, F.L*S. M.R.L Soc. Amer^ 
Hocius.^ l^c. S^c. 

[Concluded from Pago 58.] 

The History of the British Periodical Literary Journals, as far 
as it has been written, comprises Twenty distinct articles, and 
brings the narrative down to the year 1720. The following is 
an account of th^ subsequent works, in the order of time in 
which they were published. 
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|P^tBod4tf Samt Baiti’ii^ LoaSoii. 

Editor, teariied Dr. Samuel Jebb, has |)re- 

dn iairadaefiiMi^the ^rst ntusibfer^ whkte 1 shall copy for 
ifth^dake of ahewiog^ the oatote Of the publicatioii. . 

The i^udertaker of this wbtk having observed that many 
^ing^,' ^hich hre tiseful and valuable, are in a maimer lost to 
the. world, by reason of their being too small to be separately 
published, has judged it will be acceptable to the learned and 
curious, to have ’em collected into one body, and sent abroad as 
occasion shall require. 

The particulars which fall within the bounds of his design 
are, 

** I. Inscriptions and Medals, which are discovered from 
time to time, and cannot be printed apart, and must therefore 
lye concealed from the public, unless made known in this 
manner. 

“ 11. The small Tracts of ancient and approved writers, 
which lye dispersed in libraries, and have not yet been published. 

III. Critical Dissertations upon Authors or Things. 

IV. Whatever tends to the explaining any part of Anti- 
quity, Notes upon the Fathers or Classicks, Emendations of 
corrupted Passages, together with the readings of Manuscripts 
not already collated.” 

Of these Collections he proposes to send abroad about six 
or seven sheets once in two months. At the close of each per- 
formance will be added an account of the labours of the 
learned; what works of value are preparing for the press 
albroad, or at home in our own universities,” 

The above extract will sufficiently shew the nature of this 
paricdical work; the contributors to which were Dr. Samuel 
Jebb, the editor ; the eminent John Masson, who was tutor in 
the family of Bishop Burnet ; Dr. Brett, of Queen’s College, 
Cambridge; the Rev. Joseph Wasse, rccU»r of Ayiihoe in 
Northamptonshire, who was the most learned man of his lime ; 



Wott0nj; , Dr. Jqrlifit; .MN'Samupl 
^otheihK ^£lwld8>Midi^d numb^td >were publ^^dj^.^tj^fy^ar 
17^2;. the dd» 4th, 5tb, andOth^ in 172;^,.and th4^j|^miuni]^r 
in T7&4. Only ten numbers of the work were publiskfs^ ^f^ese 
uremnally boiuid in one quarto volume, cQuaietiDg of abojit 
500 pages. I. consider this to be. one of the, , meet y^luable 
Literary' Journals i have; and in consequeacje o£. the/ opinion 
which the public have of it, it has long been a very scarce .and 
dear book. 

XXII. 1725. New Memoirs of Literature/' The 
iii St luuiibcr of tills work appeared in January 1725, and the 
wliole was completed in six volumes 8vo. The full title runs thus, 
— ‘‘ New Memoirs of Literature, containing an Account of 
New iiooks, [iriutcd both at home and abroad, with Disserta^ 
tions upon several Subjects, Miscellaneous Observations, &c.^' 
Printed for William and John Iiniys. The advertisement pre- 
fixed to the first volume is short and yet sufficiently to the 
purpose. 

Though 1 had no inclination to go on with my Memoirs 
l . tlcraiitrc ^ yet I have resumed them at the desire of Messieurs 
Innys. 1 shall only observe that I have been desired to take 
from the Foreign .Journals what I think proper to be commu- 
nicated to the English readers, in order to make this new 
. Journal more universal; and that whenever I publish an eiL- 
tracl, of which I am only the translator, I shall give notice of it.” 

Apr?l \ 2 th , 1725. Michael de la Roche. 

These memoirs were published monthly, without interruption, 
for three years. Six numbers made a volume, and each volume 
was concluded by a copious index. The last volume was com- 
pleted at the end of the year 17*27, when the work was discon- 
tinued in consequence of Messrs. Innys having been engaged 
by Mr. Andrew Reid to publish a new periodical Journal under 
the title of. “ The History of the Republic of Letters.'' In 
justice, however, to the memory of Mr. de la Roche, it must be 
said that the New Memoirs of Liteiaturc appear to have been 
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^P^^i^C^P^^t.ypIunws co|il4i^„597 fWl^lfiS, 
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^eiQ,arc vfirks oC great curiosity Bq4'i<>>^^t,....Tbe i»|jt^ six 
;i!olumes (tl^ £{ew Memoirs) comprise .348 artieUs, beside? .tjbf 
account of Books newly printed in the dijSerent countries of 
Europe. Each of these volumes is closed by a well arranged 
and copious index. 

.. Jn my account of the first series of the “ Memoirs of Lite- 
rature,’* I have hinted at the valuable information which is to 
be derived from those volumes respecting the life and writings 
of ‘Michael Serveius; it will therefore be proper to apprize the 
public that many other particulars respecting that great man, 
were afterwards collected by Mons, dc la Roche, and that these 
Biographical Notices are to be found in the first and sixth 
volume of the New Memoirs of Literature ; particularly “ An 
Account of a very scarce edition of Ptolemy’s Geography, pub- 
lished by Michael Servetus, in the year 1535.” This edition 
was enriched by Servetus, with 50 maps, “ each map, accom- 
panied by an historical description, giving an account of the 
country and its inhabitants. These descriptions,” says La 
Roche, “ seem to be written with a good taste and judgment. 
The style is clear and concise, and does honour to the author.” 
Some of the accusations, produced by Calvin against Servetus on 
Us trial, were founded upon his publication of this work. If 1 
am not travelling too far out of the path which 1 had prescribed 
to myself, I am desirous of observing that Servetus was likewise 
die editor of an edition of Pagninus’s Bible, which he published 
at Lyons in 1542, with a preface of his own, for which the 
Bookseller paid him Five Hundred Livres. Both these works 
are now extremely rare, but the carious inquirer who may hap* 
pen ta be at Paris, will, perhaps, thank me for informing 
him that both of them may be found in the library of St 
Genevieve. 
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was completed in 18 vols. Octav6riii;1tfeyri3/4^ 
j(riyfi of oflir^'JbnrniTs, 

ktid iiifettblivereVfe^’W^ bbst liKotfs'iii'te^^^ 
Uncage, 1)eBides trc^ksibnal papers of Taliie fr(M wdrkk 
fo^ei^'erii: df tills class, a Translation of tbb 
Isaac NciVtbh, pronounced by Fontenelle before tlie Roykl Abd^- 
demy of Sciences ai Paris, and which is given in the 1st' 
may be taken as a favourable specimen. Each volume dotitalixS 
an analysis of, and extracts from, about 40 distinct publiCatibns 
of the time, on various branches of literature and science. Thi 
title-pages bear the following motto from Horace : 

— ■"■ ■■■ Fuiigar vice cotis, acutom 

Reddcrc quae ferrnin valet, exsors ipsa secandi. 

And from the manner in which the work was conducted, 
the editor appears to me to have fully redeemed the pledge 
which this motto continued, month after month, to oflei tp 
the public. The first volume commences with a sensible 
preface, highly deserving the attention of every editor of a 
Literary Journal ; but it is too long to be transcribed for my 
present purpose. The motto which the author has chosen for 
this preface is 

<< Tros Rutulusvc fuat, nulio discrimine habebo.** ^ ; 

A work of this extent, and containing such variety of matter, 
ought to have had a general index. In this it is deficient ; bv( 
each number contains a table of contents, and each volume 
closes with a very complete index to that particular volume. It 
is not very often that a complete set of the Present State of 
the Republick of Letters” is offered for sale, but the work is 
certainly not so scarce as some of the more early literary jour* 
nals ; and detached volumes are so often to bo met witli, llxat 
an industrious collector might perfect a set without much diffi- 
culty, and at a trifling expense. 
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ipg Moiis. de la Roche.) The first volume cornmences in 
'Jauuacy^ and conclud^?a with the Dumt>,er fpi^ 1730.^^ol. 
II. from July to December, 1730, octavo. They were sold 
'b^'^ltnaplock, at the Bishop^s Head, iib St. PiuPsi 'Chorcti 
Yard. 

On the back of the title-page of the last numi>er of the j^ew 
Memoirs of literature, M. de la Roche announced that he should 
discontinue writing those Memoirs ; and on the same page he 
says, ** When I publish another English Journal with another 
title, I shall give notice of it.” 

Accordingly, two years afterwards, this learned and inde- 
fatigable man began a new work, under the title which stands 
at the head of this article, and from the attention which I have 
been able to pay to this performance, it appears to me to have 
been conducted with his usual care and discrimination. 1 have 
seen only the second volume, but I can pronounce that this 
abounds with curious matter, as well as a regular review of 
many very important works. This Journal was published 
'quarterly, and at the back of the table of contents of the number 
for the last quarter of the year, the following advertisement 
appears : 

“ This part of the Journal would have come out at Christmass 
if 1 had not been sick. I shall aivvays use my utmost endeavors 
to publish these Papers in due time. As I print this work upon 
my own account, 1 hope my Readers will do me the favour to 
recommend it to their friends.” That M. de la Roche printed 
this work on his own accounty may be readily believed, as it was 
got up in a style far superior to any English Journal that had 
then appeared. The paper is fine, the types are very similar to 
'Baskerville’s, and the manner in which it is printed would not 
disgrace the proudest Printer in our Metropolis at the present 
day. 

XXV. 1730. “ Historia Littjsharia,” or un exact and 
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inost valuable; books published the 
^ with a complete alphabetical iitdeiu* **^.' 

Ftar^erifS ui apes in saltUHin omnia libant, ^ 

Omnia nos itiSem,^ ^Lncret. 


London, Printed fpr N. PrevOst, over ag^ainst ISouthamptoa 
street, in the Strand. 1731. 

This Journal, which was published in monthly numbers atone 
signing each, commenced in the year 1730, and closed in 1733, 
or early in the year 1734, forming four volumes in octavo.' It 
was written by the noted Archibald Bower, formerly Professor of 
Rlictoric, History, and Pliilosophy, in the Universities of Rome, 
Fermo, and Macerata, and author of the History of the Popes, 
in seven volumes, quartoJ It was undertaken and completed by 
him while he resided with Lord Aylmer. With this nobleman 
lie lived on terms of the greatest intimacy, and was introduced 
by him to a large cirele of literary acquaintance. 

It is a curious circumstance that he (Archibald Bower) wrote 
the preface, and several of the first articles, in Italian, because 
ho did not sufficiently understand English to allow him to write 
ill onr language ; but finding the inconvenience and expense of 
employing a translator, he applied so closely to the study of the 
English tongue, that in six months he was enabled to dismiss 
his translators and continue the work himself in English t. 

The following extracts from the Preface will shew the plan 
and design of the Avork : 

L “ We propose to take notice of none but the most valua- 
ble books, and such as are last published, and liave not been 
mentioned by any other of our Journalists. Of these, whetlier 
Latin, Italian, French, English, ^c., weshall givefaithful extracts. 
The choice and novelty of books is what chiefly recommends a 
Jpurnal ; and the correspondents we have already settled is 
such, that we may confidently affirm, no work of any figurp or 


* Tlic several articles which he wrote in Italian were translates! by Mr. 
Barkley, who was the master of an academy of some note at Little Chelsea ; 
and the preface was translated by Mr. Lockniaii. 

f Clidlmeis, vul. VI. page 2o7» 
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be^pbbli^dd txfy {>Arb ot^<RQr6p< iliiH^li^ 
shall immediately give an aecoufit of it;’' Ttid'^eaMbt^ 
make will enable such persons as have not much tima^ upon 
thdU* IM^ds^ to Ired^dtia up a ^reat^nUtobe^ of esdeellent dh^i^a 
^;aii8^imJhe uai^o& the sanrn' 

iHne acqudnt tiheln w^ *wbatevdt k Wofliqr observation' in dbe 
w^vks ofdaMire i^^ters who are the oniiaiinSti<fdrihe>age.^* 

II. 'Our Joumtd will include all subjeoi^ t not will Disser- 
tations on Medals, Inscriptions^ and other valuable rOmains of 
antiquity be omitted.” ^ ^ ’ 

. This Journal will always consist of Five sheets and a half; 
and be published regularly at the beginning of every month, 
Six.ttttinbers will make a volume, to which will be annexed a 
Catalogue of the Authors from whom the Extracts are made, 
tc^ether with an Index. At the end of each Journal will be in- 
a^ted the freshest accounts of all Works just published, and of 
all Old Authors reprinted in any part of Europe, as soon 
asour Correspondents shall transmit us such accounts. And 
lastly, we shall add a Catalogue of New Books imported 
mcHithly.” * 

iAs an Editor, Mr. Bower was indefatigable ; and the manner 
in which he executed the Histouia Literaria exalted his re- 
putation considerably. His intimacy with Lord Lyttelton and 
otjher persons of eminent learning, together with his residence 
in the family of Lord Aylmer, occasioned him to be still more 
known to the public ; and while busily employed m conducting 
the Historia Literaria the Proprietors of the Universal History 
applied to him to engage him in that undertaking *. Some very 
advantageous offers were made to him, but so attaclied was he 
to the employment in which he was then occupied and so de^ 
siilbiMite render the Historia litefaria deserving of the patron* 
ag^ofrifae public,^ that he declined listening to their proposals 
until the fbit 1734, when the publication of the Historia Lite- 
raria/waa relinquished. It may be added that in the following 
Bower did agree with the proprietors of the Universal 

^ ClitimcTS, Yul. VL 
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X^VIL n ,1733, f* Th» Bee, or Uoive^flAtWE;B]LEY Pan^fakit^ 
by Society oC Gentlemen and BookseUetrs,,in$«tmn^^ 
other tbin^E, an acjisonnt of the moat i^arkable .Books paKi 
lislied abroad, and a catalogue of all books and pamphlets pnb^ 
lUhed at. home in the week, with short reflexions upon such as 
deserve it.” Each number consists of 44 pages, price 6dii and 
the Title page of each contains a wood-cut of a Bee-hive in ;die 
midst of a huge heap of books of all kinds and sizes. This work, 
which is complete in 7 Vols. Octavo, was planned and conducted 
by the unfortunate Eustace Budgell, son of Dr. Gilbert BudgelK 
and grandson of Dr. Gulston, Bishop of Bristol. This elegant 
author was early in life engaged with Addison, bis intimate 
friend and relative, in writing papers for the Spectator and 
Guardian. Those marked with an asterisk were written by 
Mr. Budgell. The first weekly number of the Bee was published 
in February 1733, and the last number on the 30th November 
1734. Thirteen numbers formed a volume, so that a volume 
was completed every three months. The life of the editor of 
this work was chequered with various adventures, and his death 
was of the most unfortunate and melancholy kind. A particular 
account of his history may be seen in Chalmers, Vol. VII. page 
246— 251. 

XXVII. 1735. “ The Literary Magazine, or the History 
of the Works of the Learned, containing an account of the.ihqs^^ 
valuable Books published both at Home and Abroad, in most 
of the Languages in Europe, and in all Arts and Sciences ; with 
proper Observations on each Author. To wliich are occasioiiaHy 
added, Biographical Memoirs, Dissertations, and Critic^ 
Enquiries. By a Society of ^ Gentlemen.” The title of thin 
Journal which 1 havecopied enlire, will be sufficient to shew its 
nature and objects. One of the principal editors was Ephraim 
Chambers, the Author of the English Cyclopaedia in 2 vols. 
folio. The Literary Megazitie was published monthly in 
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f(»nied a volume. The second volume eitds Wfth^‘9ec^tYibee^ 
1736t and I have reason to think more volumes ^eropxdi* 
Ifliliedikr There aire two Indexes toeach of the vplumes*! helve ; 
the^’^fieit being a list'bf books reviewed; the' Ik8t> an 
bet&al refeteiiK^ to all the misdellaneous matter contained 
ifiit. ' 

In llie pre&be, Mr. Chambers carries the antlqility of Lfterhry * 
Jiarnmals much higher than any writer with whom I am ac^ ^ 
quainted. 

“ A history of the works of the Learned,** says he, ‘‘ is (hr 
from being a new project. Apollodortis an Athenian, who lived 
about two hundred and forty years before the Nativity of Christ, 
composed a work of this sort, which he called, a Library of thti 
Origin of the Gods; that is, a collection of the most ancient 
histories, as they lie disguised under fables and fictions. Wo 
have still three books of it. Diodorus of Sicily, in the reign of 
Augustus, spent about thirty years in composing an Historical 
Library^ in forty books, of which fifteen are now extant. But. 
the richest and most comprehensive work of this sort is the 
Myriobibliaj written by Photitis, patriarch of Constantinople, in 
the middle of the ninth century of the Christian ccra. It is 
usually called the Library of Photius, and contains the argu- 
ments or extracts of nearly two hundred and eighty volumes of 
different authors, on several subjects *. These laborious and 
useful works have preserved to us some valuable fragments of 
antiquity, which would otherwise never have come to our 
knowledge.*' 

* This Bibllotiicca was composed by Pbotius while he was au Ambas- 
sador in Assyria. It seems our editor did not overrate this work, for 
Fabricius csUls it, non liber sed insignis thesaurus^ not a book, but an il- 
lustrious Ireasurc,” in wbicb are contained many curious things" no where 
else to be fdnUd. David Hoeschclius first caused it to be printed in 1601 ; 
^n- Grtsek,'* at 'Vienna. Schottus translated it into Latin, and afterwards 
the Greek text and the translation were printed together at Geneva iul611| 
but the best edition is that printed at Rouen in 1653, folio, under the title 
** Photii Myriobiblion,*' There are large-paper-copies (if this edition, 

which bear a very high price. See Chalmers Vbl. XXIV. page 473. 
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Iiir1^e <€<Htc}u6ioil of the prdkce we^find tho 
otts ipbeotnirationji; The spirit of partkfitjr is a dangerous 
robki, on* which many Jouroallsts have been lost. We’^ccmcehre ^ 
it to be the duty: of a Journalist to give Unfaithful acbouiitdf 
the books which come into his hands. V^hen^he affects the ari^. 
and kogi^e of a censor, he’ invades the undoubted right of the- 
Public, which is the only sovereign judge of the reputation of 
an Author, and the merit of his compositions. To the' samle 
judge we must submit the present performance ; with a 
resolution of neither offending those from whom we may ohaoce' 
to differ in opinion, nor misrepresenting, nor disguising the 
sentiments of authors, when contrary to our own. We shall ba 
particularly careful to insert nothing, which has not some ten** 
dency to improve the mind, form the judgment, or entertain the* 
reasonable and commendable curiosity, of our readers.*’ 

XXVIIL 1 737. The “ British Libra riant : Exhibiting a 
compendious Review or Abstract of cur most scarce, useful,' 
and valuable Books in all Sciences, as well in Manuscript as* in 
Print: with many Characters, Historical and Critical, of the 
Authors, their Antagonists, t'Sc, In a manner never before at- 
tempted, and useful to all Readers. With a complete Index to 
the volume. Mult a renrxscentur qnce jam cccidereJ* London, 
printed for T. Osborne, in Gray’s-Inn, 1738. 

Although this was an anonymous publication it is well known 
that the Author of it was tlie celebrated Bibliographer William 
Oldys, Librarian to Robert Harley, Earl of Oxford, and one of 
the compilers of the Harleian Miscellany. As only six ntrm-* 
bers of this Journal wore ever published, the work is complete 
in one volume. For several years, this curious Journal was en- 
tirely neglected by the Book Collectors, but it is now valued as 
it deserves. It is a thin volume of 41 8 pages, and in Tripliook’s 
Catalogue for 1816 it stands valued at a Guinea, but since that 
time a copy was sold at Mr. Evans’s sale in Pall-Mall for 
Ulls.ed. 

It is observable that the British Librauian is chiefly a re- 
view of very scarce old books, and it is highly valuable because 
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his own knowledge, in the British LibraT|i^)< 9 i$ |n,Jua other 
works, may be depended upon. An instance of his probity oc- 
cy^ed soon after. the ^publication of, his Life/ of SU^Wdler 
^as prelGixed to the Folio editioa of $ir WaHer'a 
liiiyu>||[ the worM« Some Booksellers thinking his name 
to, sell a. work they were^publishing, offiSred him w 
considerable sum of money if he would allow them 'to adix: it^ 
h]|t he^r^ected the proposal with the greatest indignation, 
though at the time he was in gpreat pecuniary distress* 
^/Mr«0}dy8 was a writer on a great variety of subjects, and se^ 
veipliof his MS* volames are preserved in the British Museum^ 
Mr. Chalmers has made out the most complete list of his works 
thtwt be was able to compile, amounting to 24 artudes*-^--4n)m 
lyh^oe it appears that he was the author of several Lives in the 
BiogprapbiaBritannica, bearing the signature G. the initial letter 
ol^ Oray’s^lnn, where he formerly lived.. He was also a writer 
iu thorpanaial Dictionary^ and furnished several communications 
to Mrs* CoopoTy for that curious volume which she pubksli^d 
igider the Utlie of the Moses Library.*' A translation of Cam- 
dooiS Britannia^ in two volumes <|uarto, haa also been ^f»qribod 
tpfdmby Ms* Gough; ^d amox)^ the Birch dm Bri- 

t^ Mnseum. are some Memoirs of the family qS 01dys> drawn 
Oldy s himself. , 

foUp^^Pg well-turned anagrpm was found in onje of l|is 


^ Ifi n^rd and Will 1 AAf a friend to you, ^ ^ , 

And one friend OLD IS worth a hundred new. 

^ ^ rt* I 

o^efai^tfnoKrzftci. VM'.Xxni. 
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"JtXffXy'^ iS>37t **‘Th« Hiw&tt'r of the Worm oi» 

a general view of tho state of LeiMlIiyiii^" 
tKroifghofit^Etitdpe, atidl oofitamiog an impartial aocouA'-^tei^ 
arcuratOYiilbatracta of the mon valuable Books publifihedM* 
Groat Biitaiti and Foreign parts '* « 

Interapersed with Dissortatiotia on several eurioss and eb^ 
tortaining sulugects cntioal Re^tbns, and Mentoirsofthe tiiokt 
eminent Writers m all branehes of polite Literaltire. London, 
pnnted for Cooper, at the Globe m Paternooter-Row, 
1737." ^ 

This work commenced in January 1737, and was regularly 
published in Monthly Numbers, six of which formed a Tolome; 
blit there was no regular series of progressive numbers, as is 
usual in works of this nature, the volumes in each year 
being marked I and II. This Journal met with so much eneou^ 
ragement that it was published without intermtssioki until the 
end of the year 1743, when the last Number was printed, Which 
completed the fourteenth roltime. The plan of the Editor 
sufficiently explained in a copious Prefhce prefixed to the 
vbtiiine, but t have not been able to ascertain by whom theVdtk 
was written or edited. Each volume coutainr a fetiew Of dboiit 
40 or 50 diatldtft articles, and an alphabetical Index to etery 
six numbers adds very much to the value of the work 

XXX. 1744. A Li^rRAliY JoukKAt. *’ The following 
is a copy of the Tiite pages of the first Volume. A literary 
Journal «6r Otftbbei-, NoYeAbet, Ddcertber, 1744. V6lV^.^ Part I. 
Dublin, Printed hy S.^ PowglU for the Author, 1744.” ‘‘ A 
VoL. XIII. Y 





i ',. r h' h'* * ,.•' f{ T;' U»;'- 'fO ' 

been, very rare m Ene^land, 1 coi^ceive that those persoos 
who can read thui article with any degree of .mterejif, will he 
j^l^'to^have a more particular account of this l^enojical, Dub- 
lin Journal, tlian has ^en. given o'f some of the wbr^ that'pre- 


it. 

i 


j principal design of the Editor of the Dublin Journal was 
l^agiye an account of the best Foreign books, published in the 
Ta^ious languages of Europe; with such extracts from each as 
most likely to interest the English reader. It commenced 
^^e latter end of the year 1744, and was intended to be pub- 
lished quarterly, at the price of one shilling and sixpence for 
aach part* The work is now complete in Five volumes Octavo, 
two Quarterly Numbers forming each of the three first volumes, 
as is the case with the Quarterly Journal of Science, Litera- 
ture and the Arts,” now edited at the Royal Institution of Great 
Britain ; but on account of a delay in the publication which was 
qccasioned by the ill state of health of the editor, the fourth 
volume is made to consist of two half yearly numbers from 
March 1746 to March 1747; and in consequence of continued 
illness the 1st part of Vol. V. extends from March 1747 to 
March 1748, and the last number includes the literature of Eu- 
rope from March 1748 to the middle of the year 1749. 

From the manner in which the editor of the Dublin Journal 
executed his task, the work must, as I conceive, have fully an- 
sibered the expectations of those literary persons who had 
pa^onised the undertaking; but whether the number of general 
readers in Ireland was insufficient in the middle of the eigh- 
teenth cehfuiy^to support such a periodical work, or whether it 
owing Yb the continued ill health of the editor, I know not; 
but it appears tlistt' the publication was entirely' discontinued in 
the mbnffi. of June 174^, which was only one month after the 
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Jhe ciiasm which there would otherwise have beeii 
seri^ of British Journals, is filled up, and we have how htmo^a 
complete succession of works of this nature in the' £in(^si| 
lan^age from the year 1681 until the present day., 

In consequence of the entertainment and instructiori^wbic^'^l 
have myself derived from the perusal of the Dublin Jouruhl, I 
am desirous of giving some farther particulars respecting ihe 
plan of the work, and the manner in which it was executed . ' 

As to the plan of the publication, that will perhaps best ap- 
pear from the words of the Author in the preface to the first vd- 
lume. As Foreign books,” says be, “ are only known froTlfi 
the French Journals, understood by few, and read by fewer, mjr * 
intention is to give English abstracts of the most important fo« 
reign books, German, Dutch, French, or Latin. To execute 
this scheme, I shall cliuse the best Abstracts to be found in the 
great variety of foreign Journals ; enlarge upon what shall be 
judged to be of the greatest moment ; and suppress what shall 
appear to be of small use. I shall also venture some short re* 
marks of my own, when necessary to the better understanding 
of the subject; and sometimes give abstracts not to be met with 
in any Journal.” 

Tho’ my principal design is to give information of Foreign 
books, yet 1 do not mean so to confine myself as never to take 
notice of English writers, who treat of matters either entirely 
new, or remarkably curious; but satyr and personal reflections, 
shall be totally excluded from, these papers.” 

. “ f h?. favourable reception of this undertaking must neces- 
sarily depc^ on the expetitiq^^ Success u^ill encourage me to 
gp and. four parts, Octavo, every year, one each . 

quarter, V containing about fourteen sheets, at the rat^ ofbne, 
shilling and sixpence English money, each part.*' 

Y fl 
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Mr. Paikea’s'Jlii/orjf of 



A Table </f ai)d an Ii|de^ pf Authors, ahall be 


^gll^d eac][t V4>lume. My corieapondents are desirf^d to 
Letters^and du^ct them to the Reverend Mr. Droz 
V ,9^W Green, Dublin 

^ thus stated the design of the author, justice to ^is me- 

IQOty ^liges me to say that he has produced a very interesting 
TOrJIt, abounding with curious and useful mattei ; and that the 
venous observations and reflections which arc interspersed 
throughout the five volumes, bespeak a man of education and 
f^cernment. Each Number contains a Review of from 10 to 
distinct articles, which are followed by a chapter of Literary 
J^ws from all the principal Cities and Towns of Europe. This 
. 3 Chapter of Literary News is very comprehensive,, as it contains 
not only a Quarterly account of valuable books published in 
different parts of Europe ; but anecdotes of learned men ; an 
account of the formation of New printing establishments ; the 
erection of New Academies; the founding of Literary Societies: 

. the establishment of public Libraries ; an account of New works 
in the press ; the present employment and future engagemeuts 
Qf ^men of letters ; an analysis of the Memoirs of Learned Soci- 
eties ^ aud .an announcement of the Death of eminent men, with 
an account of their principal writings, 4'c- The chapter con- 
cludes with an account of the new books published during the 
l^t Qus^rter, in Great Britain and Ireland. A Table of contents, 
i.. jfnd a General Index closes ^eacb volume. 


1746. ** The Museum, or die and Histo- 

ri^ RetMter.” London: PrTrited for'K'. bodsley, in^ Pall- 

work, 1 hwt not been able to atccriaio. ' ' 
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mall, 1746.'* The name of Dodalev, at first sight, prejudioadina 
yer^ m^h^m^'filLYOu^ o/fliis bi^Alie in* 

g^ous and* accomolished 

6een to unite^il^e character P;(Sri&dtd3['’‘RWi^' 

a late^^agatTer ftnd^ ba'Via 

cpp^letely succeeded in making his volumes very entfi9%fi&3§g 
and at the same time highly Ihtetestmg and^i^ehil. ^ ^ 

^e work was regularly published in Numbers, 8du iidyUGr, 
consisting of 40 pages, every Saturday fortnight, " and ^^^hlftaijn 
such numbers formed a volume in Octavo, three of wh?^ com* 
pleted the work. Although Mr. Dodsley projected thik )^od- 
icat publication, only one fourth shaie of it belonged to him, '{Be 
remainder being the property of Messrs. Longman, RivingtOn 
and Others. 

The work consists of Literary and Moral Essays , some origi- 
nal poetry ; Literary Memoirs, including a Review of Books ; 
and historical memoirs, including a detailed account of the Re- 
bellion which had just been suppressed in these kingdoms, 
real nature of the woik will, however, be better understood by 
the perusal of a few abstracts fiom the preface which was given 
with the last number of the first volume. 

** The favouiable reception this work has met with from those 
whom it is an honour to have pleased, not only calls for ac- 
knowledgment, but demands oui utmost endeavours to deserve 
the continuance of their Patronage and Assistance. In our ac- 
count of Books, we hope no author has been misrepresented, 
no readei justly disgusted, or greatly disappointed t end we 
shall endeavour to Lt no considemble work escape out no- 
tice.’* 

Wc take this opportunity of retuinlng thanks to those Who 
have favoured us with their assistance in this undertaking , and 
we^bspe^ by degrees, the Learnedand Ingenious, in all Arts and 
Sciences, will honour us with their correspondence; and by 
that means the Museum may become a general vetiicle by 
whinh^tNe lilitfrati Of the whole kingdomtmy converse wIlli bach 
^6{h6r, and cbhimtinidate theif knowledge td fith ''Hbw 

'agreeable sueb^an ihtCrcouise must be, ^nd hqw'liig^ly conctu- 



W Mr. of 

Mf|M^ Uiit tbataae^ iKN^ibi^ 

|a^|pitt»ej|Biijdf inadiaerSyTjrefilito thR^^tRftai9.ov^«i^11 
tlMi itB^d.df^ittcb mvtqpflofi^ll!^ 

ejMjgqitjf aa we ^balbbefai^ayt proiid -oft otinY&jing^^itT tQ»4he; 
i . -r -v.;-' , . . « . 

for*^e»laiigiiag6y opiiioBe aaid promises .of 4he Edn 
writer (Mr. Chalmers}^ speaking of this Jottmal 
saySy’^^ It^^iix^ded to three volamcs^ and contains, e greater^' 
** Toriety of original Essays of real merit, than aoy^siimliv 1iir-f 
<^^dortakiiigMi.nor wHI this be doubted, when it is added that 
^^^tanong the contributors were Spence, ~Horace Walpole, -^the 
** two Wartons— Akenside — Lowth— Smart — Gilbert Cooper,— 
^^^’Whitehead— Merrick— and Campbell.** 

^Baoh Votttme contains some considerable Indexes divided into 
olalfeses^thus. Index to the Essays. Index to the Poetry. In- 
d^to the account of Books. Index to the History of the pre- 
eont.state of Europe. Index of Names to the whole. The 1st 
VoVdme has also an Index to the history of the Rebellion. 

XXXIL 1749. The Monthly Review, A Periodical 
Work, giving an account, with proper abstracts of, and Extracts 
frotn^ the New Books, Pamphlets, ^’c., as they come out. By 
several Hands. London, Printed for R. Griffiths, at the Dunciad 
in St* Paul's Church Yard.** The first Number of this work, 
for May 1749, was published on the Ist day of the following 
months without any Preface Or Advertisement whatever. And 
though the editor was entirely without patronage or support, he 
persevered in printing the work, month after month, and con* 
tinued'to publilh it in the most regular manner possible, for 
morO than half a century. 

. A few of the early numbers were sold at sixpence, and the odiera 
at one sliWiiig' each* It having,however, been found inconvenient 
to delay^i^e^piiUioatiyilfiOf volume, for 

tlm Aiteof having sufficient time to priipaie the General Index, 
Mr.^. afterwards Doctor^ Griffiths announced, in ihe'.Number for^ 



peii€e^ibilyppe||dbt3W./Qieceig)ij|^ 

contaip^ iiitiii^^ vilneeta^ tiiai i3inicffaI-jf£Hi«^uIivdaa:!«>3*^ 
1 ^faggrve^ . h iawl&irrf; thdtat ^as.tiiot oritiHdriei^fubUjBiaioitiof^liH^ 
AppendiiC’to^die^kvolmne^ prints ibdi;|6:d^tUiflU» 
fcmfted the public that in future he Bhcmld>ii^B<^e»1he«j4{lp^i^l^^^ 
for the review of foreign books exclusively. This plati,lMMIilt^ 
sui^lir have given general satisfaetion, aa it has heeniadbeised^ 
ever since. From this time, the MontMy Review. was puHisKi^dj: 
with the utmost punctuality ; seven numbens, togethesf with s^ 
Table of Contents, and an Index to remarkable passages,' ftirm^ 
ing a volume^ In consequence, however, of the increased Hum*’ 
ber of books issuing from the British and foreign presses^^^he 
Proprietor at length determined that it would be advisable to 
alter the plan of publication; and for the future to give die 
work to the public in numbers of a larger size, and at an. ad- 
vanced price ; four numbers with an Appendix, forming^ a 
volume, and three volumes instead of two, being thus apnuaUy 
completed. This alteration commenced with the beginning of 
the year 1790, and the whole of the work since published, is 
known by the name of the “ New Series of the Monthly Review.” 
The former Numbers of the Review, now known by the name of 
the “ Old Series,” were published with the design of forming 
two volumes in each year ; these come down to the end of the 
year 1789, and make in the whole 'SI volumes. 

In the year 1786 Mr. Griffiths published in two volumes a 
General Index to the first seventy volumes of the Monthly 
Review, compiled by the Rev. Ayscough, of the British 
Museum. The 1st volume of this Index contains a^^ Catalogue 
of the Books and Pamphlets characterized ; with the size and 
price of each article ; to which is added an Index of the Names 
mentioned in the Catalogue.” The second volume contains ** An 
Alphabetical Index to all the memorable Passages, with Lite- 
rary Anecdotes, Critical Remarks, contained’ in.^tfan 

Monthly Review during that period yeai^a taft(Wrtiiis 
Index was 'pnnted^ Mr; Oriffitfas published a third'^ Volnme mt: 
Index to the Monthly Review, commencing with 'die seventy- 



oil} »f 

niwfciri 

[j fl B ^«w i Mi ,»|jhn|fiJfr»>n<lii 

D#lt MMiinlAMoSQiptAiir iiiA iUa thft»ii|iiimlBrtiof 

illdit>IV>iftr>>%(6 cftWHi to»» a|tt i»etb«fe l i ^ > wfakh 

il>lliith»ililW».of thi^fl4s«iUaiMj<Sf ^thtb^tloq^y 

tMmmu 

The New.^nm^^«Mmen6e4 ii)i(lie.MqatbtDh4u«»rji'M7B0. 
itlwi'PKWtbii'Qf ilm yeen wed ab ^peadix, faimsd the 
the^tle^whid) i» ee ftdlowe. > “ TheMbnddy 
^mvi^v ^ oc l^eiaty Jouroelj enHi^ged >— ^V»om Jwntary to 
(4i>liU inclmwve, il7d0v \\ itb an Appendix.” 

» 4$ iA t ee, , Major rerum mibi uascitur ordo, 

Md|a» ot^ulv nioveul'* TtriT* •JKn* VI {4 44. 


** 9uC,|^u wUo S6el». to gi\e au4 went fame. 

.^id justly bear a Critic’s noble nauie^ 

^'ear not the anger of the wise to rai&c, 

ThOifebeSt can bear reproof, who merit pruthc ” 

• » C • 

‘‘London, Punted fpr U. and sold by T. Becku’ 

iU.Pall-Mall. 1790.’^ 

T^e New eeiies of the Monthly Review, altho’ it has been in- 
de)^& to a lon^ lii\c ol wuter3 pf various talents and acquire- 
ment^, for the character whtcli it has supported and for the rank 
which it now holds among, the liteiaty pioductions ot the pre- 
sent day, seems at no time to have forfeited the good opinion ot 
tbA>pubhici for it has been legularly published every month, 
;with<Mit^ intermission ; and has very ably supported its credit 
amidst numerous competitois. In the month of May last, the 
97th volume of this senes was completed. Both the Series 

tA * I ! t 

therefore now form 17S volumess besides the Qepqral Indexes. 

Jj^ mtjy^^ere be remarked that while Mr. Griffiths engaged 
tn the plan of the Monthly Reviewi the learned and 

aeeoropMmd) Matthew Maty *, who was alterwaidsr ap^ 

Mattbisw Father of Oie Kis. Paul Maufy the 

aatbaf a lasiwedr^ournalr m iS wolamea Octavo wbiolseoinaiencedm 
17SS under the litle of the ** New Rcuew with Lite^a^y Csrmsitivs owi 






cBcNantUqiua^^ib i«4«b||ybQ^ id^ltifiii^ tfko 

im^f cohqpictedlwHl)8<^i«'dt^ di^’Uit^WMh 

1)eeembetf 

taken by Mr. De Mauve, and tliis was carried on to tHl^iitftt 
itfirik/vito ^d oftl^yeai*^rtl5T.^^ 

tdi jitnother seapeqcable ‘work was : al4o planhed^bOtiil fl£le, 
lentitifeA^^The Ujuiversal Librarian,** the flr^t Number liSfWU^ 
)pi]|rporti to^be^ Review t>f Books for the Mohths of ApftY, B^y 
and June, 1751, price 3». :;but as 1 never proposed to 'pi^bbtld 
farther in my inquiries respecting Uie Periodical Literary Jour- 
nals than to the establishment of the Monthly Review, 1 must 
hasten to conclude my account of that important work. 

The editor of the Monthly Review was Mr. Ralph Griffiths, 
who was one of the sons of a Supervisor of his Majesties Excise 
in the County of Salop ; but who for the sake of improvement 
and to gratify his taste for reading, left the country, and placed 
himself with a Bookseller in the Metropolis. Here, by care 
and frugality, he saved sufficient to enable him to begin' the 
book-selling business on his own account ; and accordingly, in 
the year 1747, he opened a shop in Saint PauPs Church iSl'd 
and took the sign of the Dunclad t. Here this extraordinary 
man formed the plan of the Montlily Review, and in two years 


.liceniry Intelligence.’* In reference to his Father having ^en Hl4» EdBUlt 
; Journal Britauniqne, he adopted for his aork the following ^eSHne 

,W0Uu: ; . . - . ’'-r.siV’: 

Sequiiur vatrvntf non vassibus wquis»* 

, ^ ^ 

* The Journul ilritauiiique was lield in high estimation hy Gibbon the 
IlUioriati. Sec Gibbon’s Memoirs m {Quarto Vol 1, page 87. 

•f ^ in 175’4 Mr. Grriffiths removed to the Uuueiad iu Paternoster liuw, 
and in 17M1 lt> tlie Diinciad^ near Cittherine-btrcct in the' i^trand $ "^Wre 
hft sliopiiwaa ihedavoiiritc lounge GohUmilh andbthcr !itti|ify;Cbak- 
raeters of the day. In the year 1764 the Nqjpe of Mr. Becket appeared 
4br tt^ irrat'‘liinb,un «s th« 'pdowMitfr 6f tiiu'Mhhthljr Re- 
views having Miiii)ul«hed business, and'^Utdl^d^^t^ 

hUcud solely to his Utcrary''Journali * * * *■' ' ^ • 


ft 

i- ^ib^sM^tlmbkitihat 

^ )>tit^al lifti gave Hio Afe wovld^milicfift^altj^^rt^ < 

aijtlima^ att;<)eacolKfU»K^d c»<f)ttkil^Ui^ > 

Ae ieltettiia^'^ 'ihk uadeHatfing \ that^he^iso^m^ld tbe^ 
pigtftlMtf witkciM^rii^'tiatiroi^ of ^any kmd‘i kad actilatly 
Uleiilo Witness iti grcming pm atid to ftaperintemt 4iid 
coddaetilM pifcba fdi^ fifty^ur years. The p^ts arising Aom 
the sale of this very respectable and useful Journal, enabled 
him to live in a state of comfort, and latterly of optilekce.-^ 
tSilSont George Edward Griffiths, Esq. of Turhham Green, 
has continued to be the Editor ever since the demise of his 
Fftdier. 

h has already been observed that the contributors to the 
Mi^thl|f Review were Gentlemen of the most respectable cha- 
raoters ; and I have understood that the first article in the work 
v^s^^^itten by Dr, William Rose, Who kept an academy of 
grett Tbspectability at Chiswick, and was author of a well 
known translation of Sallust*. This Gentleman was brotlier- 
inMaw to Mr. (afterwards Dr.) Griffiths and also to the Rev. 
Jabez Hirons of St. Albans; these three gentlemen having 
manied the three daughters of the. Rev. Dr. Samuel Clarke 
of the latter place. Another constant contributor was the 
Rev. William Ludlam the Mathematician, adthor of many 
osteemed works on astronomy and mathematics, Rector of 
Cuckfield in Sussex, and Vicar of Norton by Galby, Fellow of 
John*s College, Cambridge, ^c. 4*c. The Rev. Thomas Gwatkin, 
who was afterwards Professor of Mathematics and Natural Phi- 

M^iThe literary rank whioh Dr. Rose held with his contetUporaries, may 
bexff^y ep^elvcd from the following circumstances. He was the con- 
fitapl friend end counsellor of Andrew Miller, the eminent Bookseller in 
the Strand Dr. Lysons speaks in the handsomest way of him in his His- 
tory, and Arthur Murphyjyote lines upon bis death, which are inscribed 

of this eicellentman^ may be seen in 
Ni^diiols's Anecdotes of the 18th Centuiy, Vol. III. p. 386. 

t Nicholson Anecdotes, Vpl. llf. page 59s. 



rQ90!pbgrldtr^j|PIUbgirl>^!iWUH Hik 

ginia, waa atik» AafCicMotial 

raspqctal^iDtiflMthig Miniater^ ;who<<Ss> Maidd to>i biMKe 
tim dttthfnriQfitfe^ iNrbtcb^wmkljlbrfadhi^m 

y«ar ftTMat^^tbarBamptoaubectoes, ddit^e^xbafere^A^rUni**^ 
verbity of Oxford, by Dn Joseph White# Profed^sor jofTiiAtMtoic'^ 
in ^^at University. This GentLeman, as T hava^ ujOdeMOod# 
was donnected with the Proprietor of the Moxttltly Ravieir for 
matiy years; 

Dr. Griffitlis died at Tumham Green on the 28th September 
1803, in the 83d year of his age, and Mrs. Griffiths on the 24tBt<* 
August 18 12 

I have already said that Dr. Griffiths published two Geneioal' 
Indexes to the First Series of the Monthly Review, consiadR^ 
of 81 volumes. In the year 1818 an Index ta the first Eighty^' 
one volumes of the Neiv Scries was also published. This latter 
was compiled by Mr, J. Cudlipp, in two thick volumes, and is 
sold at two guineas and a half in boards. The title to this 
Index runs thus : “ A General Index to the Monthly Review, 

from the Commencement of the New Series in January 1790 to 
the end of the Eighty-first volume completed in December 1816, 
In Two Volumes. London, Sold by John Porter, Pall Mall» 
1818." 

The Public have thus a very valuable and connected Series 
of. Literary Journals, extending to no less than 162 volumes *, 
brides Five volumes of General Indexes. 

A work of this magnitude, embracing a period of more than 
seventy years, would be an unwieldy incumbrance, and com- 
paratively of little use were it not for the volumes of General 
Indexes already referred to, and which may be now had to ac- 
coihpany it — ^but with this aceoihpanim'ent a Library cannot 
contain a set of books of more value, nor of ifiore general 
utility. . 

Having been a. regular reader of the Silonthly Review for more . 

* As the work is sVitl in the course of publication, 16 volumes more have 
been C'9mplettd, but these at present hav^bo Xienerai Index. 




^AlQii of-^^general meij^^^the jvork aiidr^ 
istifluch it h^vsually been p^|)|(<| 9 ted*— ancl I |o^^o&oeiy6 tbeit 
I urn juetifie^ |n saying thaj of no pu^l^tion in 'the 

Eiig|iel|.^Lan|;!|^age, that is calculated ^<^^give young 

persons a g^^ral knowledge ipen and of l{ 0 ^ks, provided 
they acquire ipe habit of freqi^tly consulting^ it ny means of 
the General Indexes. 

Although^! never had any intercourse with the late Dr. 
Griffiths, nor have any personal knowledge of the present 
Editor of the work, I feel pleasure in availing myself of the 
opportunity which this History of the British Literary Journals 
affords me of expressing my approbation of a Book which I con- 
sider in the light of an old acquaintance from whom 1 have de- 
i^jjjjlld much valuable information, and to whom 1 am under no 
small degree of obligation. 


Mecklenburgh-sguarCf Samull Park kb. 

itarch 2dfA, 1822. 


Ajrt*VIU. Oh Prussic Acid* Djr Andrew U re, M.D., 
■ v" F.R.S., if€* 

nAviiTG been frequently consulted by physicians and apothe- 
caries concerning the strength of the dilute prussic or hydro- 
cyanic acid employed in medicine, I instituted a series of ex- 
' I^CfrittietitS, to determine the relation between its specific gravity 
'dild fjttkntHy of real acid. The acid which 1 prepared with this 
^Wbw, hud a specific gravity 2x0.957. * ’ 

The following table comprehends their results. 

Quantity o/ 4boya liquid Actd. Specific Cravity. Beal Acid pr. Ct. 


100.0 

66.6 
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.. ii.mB 

. 16 
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mm 
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' 26 . 0 '*.. 
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0.9(94i 

0.9932 

3^2'’' 



0.9958 

> 1 

.. 3jD 

16.6 

0.9964 

... 2.7 

15.4 

0.9967 

2.5 

14.5 

0.9970 

... 2.3 

13.3 

0.9973 

2.1 

12.5 

0.9974 

2.0 

11.8 

0.9975 

.. 1.77 

10,5 

0 9978 

1.68 

10.0 

0 9979 

... 1.60 

........ ^ 

From the preceding table, it is obvious that for acid of spe- 

cific gravity 0.996 or 0.997, such as is 

usually prescribed in 


Me^cine» the density is a criterion of greater nicety than can 
be (mveniently used by the majority of practitioners/ In' fact, 
the liquid at 0.996 contains aboirt double the quantity of real 
acid, which it does at 0.998* It is therefore desirable to j^are 
another test of the strength of this powerful and dangerous 
dicine, which shall be easier in use, and more delicate in its in- 
dications. Such a test is afforded by the red oxide ojf mermiry» 
the common red precipitate of theehops. The prime equiyal/spt 
of prussic acid, is exactly onereighth of that of the merciqEi|d 
peroxide. But as the prussiate of mercury consnt/s 
primes of acid to one of base, or is ip its d^ry crystalline^ state, 
a bicyanide^ we have the relation of one to fou'r (hthe formation 
of that salt, when we act on the peroxide with oold prussic acid. 
Hence we derive the following simple rule of auf^lysis. To 100 
grains, or apy other convenient quantity of the api^, contained in a 
small phi{^,^dd in successioD^^small^uantitie^ of the peroxide of 
mercury iq ilpe powder, till it ceases to be dissolvji^d on agitation. 
The weight.of the red pr^^^tate taken ug ^f>ing divided by 
four' gives a quotient representing the quantity of real prus- 
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midW weight of it khia^s 
^fTheii^dPfiitlofi may atwi^^’eolflfiilfct^d 4n' 
thrf led^recipitlEite' diasol^ed^^as rajwdjy Tti* diliit4''^?fislSti? 
ddd/. widi tbdi aid of dlight^^agitatidn/as adgaf dfiaolv^d’iJ 
WBljdr:^,'iShottld the presence of muriatic aekl :bci^' ahi']^tedV 
then the Bpeel^O gravity of tho tl^tiid being com^Yed with the 
nuidbers iO the above table; and with the weight of perbxide 
dissolved, will shew how far the suspicion is well founded. 
Thus, if 100 grains of acid> specific gravity 0.996, dissolve more 
than 12 grains of the red precipitate, we may be sure that the 
liquid has been contaminated with muriatic acid.^ Nitrate of 
silver, in common cases so valuable a re-agent for muriatic 
acid, is unfortunately of little use here ; for it gives with prussic 
acid, a^fiocculent white precipitate, soluble in water of ammonia, 
and;insolttb1e in nitric acid, which may be easily mistaken by 
comin<u^ observers, for the chloride of that metal. But the 
difference in the volatility of prussiate and muriate of amcqpiia, 
may ,be had recourse to with advantage ; the former ex- 
haling at a very gentle heat, the latter requiring a subliming 
temperature of about 300^ Fahrenheit. After adding ammonia 
in ^slight excess to the prussic acid, if we evaporate to dryness 
at a heat of 212°, we may infer from the residuary sal-ammo- 
niac, the quantity of muriatic aind present. 

The pre^^ding table is the result, of experiments which I 
made some time ago :at -Glasgowi 1 have lately verified its 
accuracy by experiments made at the Apothecaries* Hall^ 
Lqndon, pp their pure prussic acid. lOO grains of the bi-oyanide 
of inercury, require for their conversion into bichloride (corro- 
siyjjpjPnWwate), 28.56 grains of chlorine, a quantity to brfound 
ii]i,,ia0,graw> 9f tuarialic acid> specific gravity 1.1452^ t And as 
1Q9 grain#? pf th^ bi-cyanide contain 20.6 of real prussic acid,. 
tbey-wW fai»l«h, fey)/nwfiefid distillation on a water-bath, a 
quantity of liquid acid, equivalent' to 7(K)< grama lof the nmdlekbai r 
strength 0.996. By consulting my tabK of muriatic acid, pub- 
lished in this Journal for .January Iswt, the quantity of it at any 
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aboye oyaekte, biilt 
»*‘(bgMiogt AQ.'^ mindf .tbftl^; 32^ c tl^ 
equiva|^i6^ttv|^riefipcAdM * ^ 

SyAft^m. of.<?bei9l9ti^yi^jtoiAr«iiidrjthat^^ 
is somewhat.^ solubiana 

'fjbis stat^coant^ Wiere it trii^tiwould militate against die use of 
tl^.jAvb^nqf!, -as, a te^t.^of pni^sjeaeid. But on digesthig 
QD the .mercurial peroxide* and passing a cor* 
rent,, of sulphuretted hydrogen through the filtered liquid* } 
CQuld^fipd no traces of mercury. 


Art, IX* On the Changing of Vegetable Colours as an Alka , , 
Urn Properti/, and on some Bodies possessing it. By. 
Faraday, Chem. Assist.* Royal Institution. 

The changes produced by acids and alkalies on vegetable 
colours, have long been considered as very distinctive and pe- 
culiar effects, and even sufficient of themselves to indicate the 
presence of these bodies. Since the introduction into those 
classes of sjibstances before excluded, as of silica, various 
oxides, and vegetable substances, into the class of acids ; and 
of oxide of lead, morphia, ^c., into the class of alkalies ; ib 
becomes more important to substantiate any particular property 
as peculiar to those classes, or show its fallacy, by pointing out 
to what substances excluded from them it also belongs. 

At present 1 shall detail the results of a few experiments 
made cm the colouring matter of turmeric and rhubarb* coi^>* 
paring the changes produced on them by alkalies to thoS^ oc- 
casioned by some other bodies. At Vol. V. p. 125, 1 mentioned 
the property possessed by muriatic add gaS and strong acids 
general, of reddening or browning turmeric paper. 1 find that 
in general they have die same effect on rhubarb paper, and ' a^ 
very weak nitric acid gives a brown tibt to it,' exactly like 
that of an alkali; strong solutionof muriatic acid does not affect 
k tnneh,' but smlplairic acid does. ' 

• •«' 'fn VI ' ■' 

, * 6th ^ditioo; Vol. L page 402. _ ^ , 
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or borwic acid, ia reddeniii^^fi!(nM0t?»^ W 

«tae%he«««f; tftdt ’<(i« auljiHeokj^ % 

dl«ric;‘Mi4‘ tliU Va^lSeeA c(Mirt^r^<j| 
tbtt^U^oxide’olfiead dieriM^/ b addiy 
ami f aud'ota tri«l, 

^^{ftoperty, ihiit it miikt'eMi^ b4 

hksyet b^en''6blie,'dlr lelie ^V)in''u^''^ '£^?itb‘^huTifiigf ]tro«' 


pcrfy. 

All tli6 301(11)16 salts of iroti that 1 havo tried, exd^^'^tKo 
acetate, brottKi tarmoric paper. Weak solutions of‘the green audf" 
red muriate seem very alkaline Indeed, and even comtnOn gp^en 
vltjidl strongly so. They do not, however, produde thfe saiUe 
eSect on rhubarb paper, but the per salts give it an olive- 
, gredh tint, whilst the proto salts produce no change at first, 
bW gradually ^givc green tints, apparently from becoming per 
•ahar 

jf a strong solutrou of muriate of zinc be boiled on zinc, it 
gradually oxidizes the metal and dissolves it ; and a concen- 
trated solution is obtained which, when diluted, deposits either 
atr'oxhle or a sub-muriate of zinc. This strong solution is ap- 
parently alkaline to tumeric paper. If it be diluted with about 
its bulk of water, and filtered, it will still redden tumeric 
paper, though it proves slightly acid by litmus paper. If far- 
ther diluted, more preQi(^tat<s will fall, and the solution will 
appear alkaline or not, according as the dilution has been sn^l 
aif gMt. this substance has the same effect on rhubarb paperj^ 
and the tint is very like that of a true alkali. 

fdtnite of* bismuth appears alkaline to tumeric^; ijj 
difoCed till a little "otide becotues deposited, it is more so 
common solution of chlopde of a»tiinopy ip muriatic acid 

ft appears elkaliue I'^npor animate' 

of tin produces a strong change ; proto-muriate of Im a 
decid»iMmddftgnfSfldpimcail*fieiA,.*illgh^ >Wtien ifM^Sid 


applied to rhubarb paper, they produce Irik Hktft 
but if dried by the fire becosM qtiiasdMPOwn. 
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tft ’!f'^ ^naJ^y.p|fl^^^})4^I^ca^»,.><^w 
*^*^*0^*1^%*?^ Pf'WWJJ* |?y, »#>? ^4 Rt¥1S^*.Raf«W>oh.%||,. 
%JkoW f4HP?F%<JS. i**# 

^mfe<%?..S?pe«aUy pUwe ^5^4, pqjWTS 

%t«tlie r«i;y sligfctjpjft^s iq 1 ^ 01 : 9 ^ of tj^am, ^n J^,j^}ji.pf 
iroQ^ zitiOv man^an^se, ^c. ; an^ tl^e greater prodMCq 4 

by farth^.r dilution, as with bismuth and antimony, shew that 
the whole substaqce mast act : for if it be considered due to the 
acid alone, it is not, in the first case, of sufficient quantity, ^aod, 
in the secpnd, it would be diminished by dilution. 

It is probable that, if the tints produced be compared ex^tly 
with those occasioned by alkalies, slight differences might be 
perceived among some of them , or that, if the properties of 
the altered colouring matter were examined, they would be 
found diflerent with the different substances, as M. Desfosses * 
has shewn with regaid to bpracic acid and other acids , but my 
object has not been to trace these changes as far as possible, 
but merely to shew their general appearance ; to guard agi^inst 
any deceptive conclusion with respect to solutions tested by 
tumeric ; and to call attention to the distinguishing characters of 
acids and alkalies. 


Art. X. Proceedings of the Royal Society, 

The following papers have been read at the table of the Royal 
Society since our last report. 

March 28. Contribution^ towards the anatomy of 4Mes^ by 
Mr. William Scoresby, communicated by Sir Everard QoiQe,bart.f 
R. R. S. 

April 18. On the changes that have taken place in the decli* 
nation of some of the^indpal fixed start, by Johd Pood, esq.. 
Astronomer Royal# F. R. Sw ^ 

t fotrfM^t^f a letter fross Captain Sabina to the President. 

* SeMa obeiseatkitaa ost 'ttle bad^-eeat of the Mood, by JfSoliit 
Piey, iM. P*dl. Se *> ^'L 

t ecVbt 4es^ 

Z 
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Proceedingt of the Royal Society. 

April 25. Some observations made preparatory to the eclipse 
qf i^gttftj ISW, anri of jthe qc^ip^ by 

Oa thd knechaaiant of the spine^ by Henry Eaxtef .niBq%, FcR.^. 

Maj bn f^e nerves, ^whicli associate the musclea of the 
chest in the actions of breathing, speaking, and expression, by 
Charles Bell, esq. 

' A short account of some appearances in the moon, 24th April, 
1B22, by Henry Lawson, esq. 

9. Experiments and observations on the pitch stone of Newry, 
and its products, and on the artificial formation of pumice, by 
the Right Hon. George Knox., F. R. S. 

16. Observations on the changes the egg undergoes during 
incubation in the common fowl, by Sir Everard Home, bart., 
V.P.R. S. 

23. On the mathematical laws of electro-magnetism, by Peter 
9ailow, esq. 

Observations on the heights of places in the trigonometrical 
survey, by B. Bevan, esq. 

June 6. On the binomial theorem, by John Walsh, esq. 

Some observations on corrosive sublimate, by John Davy, 
M.D., F.R.S. 

13. On the state of water and aeriform matter in the cavities 
of certain crystals, by Sir Humphrey Davy, Bart. P. R. S. 

20. Some experiments on the changes which take place in 
the fixed principles of the egg, by Wm. Prout, M. D., F. R. S. 

27. On the ultimate analysis of animal and vegetable sub- 
stances, by Andrew Ure, M. D., F. R. S. 





Ab^. 3£i.-:iAirALYSIS OP SCIENTIFIC BOOK^, 

i. PtiHphi du Chalumeau, dans les Analyses Chimiques, et 
ies Determinations Mmcralogiques, Par M. Berzelius* Traduit 
du SuedoiSy par F. Fresnel. A Paris, 1821. 

The Use of the Blow-pipe in Chemical Analysis, and in the Ex- 
amination <\f Minerals. By J. J. Berzelius. Translated from 
the French ofM. Fresnel, by J. G. Children, F. R. S., &c, 
London, 1822. 

In the first volume of this Journal, we noticed a former work 
by M. Berzelius, entitled “ An Attempt to establish a Pure 
Scientific System of Mineralogy,” &c., and gave our opinion 
very decidedly, of the complete failure of that ‘‘ attempt.” It 
is highly gratifying, that we are enabled to make a very dif- 
ferent report of the work now before us, and to speak almost 
as much in its praise, as we did in censure of its predecessor. 
Before we proceed to the “ blow-pipe,” however, we must have 
a few more words, and they shall be the last, with the at- 
tempt.” 

Our review was of the English translation of that work, by 
John Black, London, 1814. A copy of the original, Dr. Thoncu 
son tells us, in the advertisement, was sent him by Professor 
Berzelius ; on looking over which, “ it appeared highly de- 
serving the attention of mineralogists, and likely, if properly 
followed up, to occasion a most important improvement in the 
method of analyzing minerals, and in the scientific arrangement 
of them.” He therefore engaged his friend, Mr. Black, to 
translate the work, who stipulated that the Doctor should com- 
pare his manuscript with the original, and “ take care that it 
every where conveyed its sense.” This task,” says the Doctor, 
/ performed with all requisite attention ; and can, I think, 
answer with some confidence for the fidelity of the translation.'* 
How carefully he revised his friend's manuscript, and how well 
founded his confidence in its fidelity to the original was, we 
cannot decide directly from our own knowledge, as we have not 
the Swedish copy before us. Berzelius, however, has com- 
plained bitterly of its infidelity, in the Introduction to a fresh 
translation which he caused to be published in French, under 
his own immediate inspection, in 1816 *, in consequence of the 
errors contained in the English copy. Let him speak for him- 
self. “ La traduction Anglaise du m^me ouvrage, fut faite mal- 
heureusement par quelqu'un qui rCa sans doute aucune notion 
de mineralogie, car elle est pleine d'erreurs^ et dans beaucoup 


^ We bad not heard of that translation, when pur first volume was pub- 
lished. * 
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d’endroits^ fe sews de Vori^inal est fpuM-/a?i 
p^gi; ^iepead^t precM^e d’uhe preface du woteuf Thdiris^^ 
q^assurait V avoir confrontle d v original^ et qu^ette^ i/Ait jsar- 
jaitement JidUe, Sur ce temoignage, le redacieur dii Jbmnai 
de Pl^aique en. fit faire une yersiou en Franqais qui rehfettrta 
i^aturpl^ement toutea les fautes de la traduction Anglaise. 
dpjac par le desir de voir cet ouvrage jugc tel qu’il est, que j’ai 
p^lie une traduction d*aprfea Toriginal Su^dois, et sans autres 
changements que la correction de quelques noihbre's, que j'ai 
tache de tendre plus exacts ; la substitution du resultat de 
uouvelles analyses h. d’autrcs moins parfaites, et le rem place- 
ment de quelques exemplcs par d’aiilres mieux choisis.” 
Under these circumstances, we have felt it our duty to compare 
the English translation of 1814, with the French of 1816, for 
which we have the author’s assurance in the words just quoted!, 
that it is really faithful to the original Swedish, an assertion in 
which Dr. Ihomson necessarily acquiesces, as he has not any 
where, that we know of, called it in question. We had scarcely 
begun this hard task, before it was evident that the Black and 
Co. translation is any thing but literal, and in some instances 
the sense, even of the passages, is perverted. Dr. Thomson 
did well to speak with caution of its fidelity. We forbear to 
quote the parallel passages alluded to, because we do not think 
it worth while to employ our reader’s time or our own so un- 
profitably ; but, if any one doiib' our accuracy, he may soon cure 
nis scepticism by referring to the two books. He need not look far 
for ample proof of the truth of our assertion. The excuse for all 
this we suppose will be, that they translated from the original 
Swedish, and we have been comparing their translation with 
the French, The apology, however, is inadmissible, for Ber- 
zelius has declared the French translation to be faithful to its 
prototype, and we cannot but believe that he is quite as con- 
versant with the Swedish and French languages as Messrs, 
Black and Thomson are with the Swedish and English. 

But the point that chiefly concerns us is, has the English trans- 
lation perverted the general views of the original work, and f spe- 
cially those passages, which have been commented on by us ? 
For it is, in fact, the original which has been on its deliverance at 
the bar of critical justice ; though the translation comes in of 
course as accessary after the fact, and must also plead, (guilty, 
we fear,} to a separate indictment for its own peculiar sins of 
. in^oracy and error. 

^ The note respecting, the quantity of oxygen in the earths, and 
the method pfaiMiertatning it in silica, is very much shortened 
in the^ French translation, the passages q^uoted by us being 
i^bbfly omitted. We cannot decide, therefore, who has best 
rijg^ht.tp the nonsepse it contains, the author or his tranidatb^. 
It is hot necessary, however^ as we haVe before, to troafele 
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our passages/ since, after havf^f'g Rue- 
fully cornpai'l^/tne two translations, we do riot find any 
cierit reason Co Induce us to revoke our opinion 6f this nouvedi 
systhne- ' \ ^ 

. We have been guilty ourselves of an omission, in the revieW 
aiUuded to, in having left unnoticed the siyns which Berzeliili 
has invented, to express the composition of bhemical com- 
pounds and minerals; we shall therefore devOte a fev^ words 
to them in ibis place. “ When we attempt,'* says our author, 
•* to express chemical proportions, we perceive the necessity of 
having chemical signs.’* {Essaisurla Theorie ties Proportions Chv^ 
miqueSf p. 109,) and accordingly he adopts two kinds, one chemi- 
cal, the other mineralogical. With the former, 1 st. a simple sub- 
stance not metallic (which he calls a metalloid), is denoted by the 
initial letter of its Latin name, allhough it may be also common 
to the name of some metal ; 2d. a metal having the same initial 
as another metal or a metalloid, is denoted by the two first let- 
ters of its name, or should these be common to some other name, 
then the first different consonant is added to the initial letter 
instead. Thus O. = oxigenium, S. = sulphur, Si. = siiicium, 
St. = stibium, Sn. = stannum, ^c. A chemical sign only in- 
dicates a single atom; to denote a greater number, a figure rs 
placed to the left of it, like an algebraical coefficient: thus Cu 
+ O, signifies protoxide of copper, and Cu + 2 O peroxide of 
copper. But since oxygen enters into most combinations, and 
often in the proportion of several atoms, instead of employing its 
proper sign O, with or without its coefficient, the number of its 
atoms is indicated by points placed over the base, each point 

denoting an atom of oxygen. Thus Cu = protoxide of copper, 

Cu = peroxide of copper, Sn = sulphurous acid, and Su ;=r sul- 
phuric acid, §-c. Proto-sulphate of copper is expressed by com- 
bining these two signs, as Cu S, and the persulphate by Cu S.* 
the exponential figure, denoting that it contains two atoms of 
acid. 1'he composition of a salt with more than one base is ex- 
pressed by connecting the signs by the usual algebraic mark of 
. addition. Sulphate of potassa and alumina, for instance, is de- 
noted by K + 2 Al S3; (K being assumed to represent ko* 
liumi i* e.i potassium,) and crystallized alum, in which these in- 
gredients are combined with several atoms of water (expressed 

/by jp .represented by (K 5^ 2 Al S*) + (48.H* Q.) 

(S^e Essal, p. 119 !) The mineralogical .signs are formed, on a 
Similar, nipdeljlbut are'more simple. They consist of the initials 
elementary bodies in. the italic character, the dots denot- 
. irig iSo pf oxygen are omitted, and water is represented 
merely by Aq. Black Siberian Mica for instance is denoted 
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^ + ^ M S + 3 A S + 4f P S meaning that it ia 

o f one atom of trisilicate of potassa, two ato>ma of aili- 
tdta of m^n^nese, three atoms of silicate of alumina, apd four 
Wtbmsof Bincate of iron! Now we beg to dissent m toto from 
assertion that these or any other signs are at all necessary, 
dpd we contend that they are calculated rather to mislead and 
ip^tify, than facilitate our progress, or elucidate our results. If 
we gain any thing in brevity, (and very little do we even in that 
respect) it is at the expense of great risk of confusion, both from 
that misinterpretation which all symbols are liable to, as well as 
from the inaccuracies they are likely to introduce, by errors in 
transcribing, or of the press. Even in point of brevity, the ad- 
vantage is merely in the act of committing them to paper, for 
when they are to be deciphered, we must, mentally at least, 
read them at full length, if we would perfectly comprehend 
their import. It is not with these symbols as with the figures in 
arithmetic, for they are connected with the various operations of 
addition, subtraction, and multiplication; which could hardly 
be performed, were the quantities expressed by words. A pe- 
culiar method of abbreviated notation therefore in that case is 
absolutely necessary, but the chemical and mincralogical sym- 
bols, are mere expressions of simple aggregates, and when once 
noted down are capable of no further operation. Hence com- 
mon language is amply sufficient for every purpose these sym- 
bols can be applied to. There is, besides, a certain air of ma- 
thematical parade in these symbols whicl> is not pleasing ; the 
connecting sign +, with their coefficients and exponents, gives 
them so strong a resemblance to algebraical formula), that on 
opening at some of the pages of the Nouveau Sysf.€7ne, we might 
almost fancy we had taken up a* volume of Bonnycastle's 
Algebra. 

Before we quit the subject of mystification, we shall say a few 
words on a propensity which has sprung up since the establish- 
ment of the atomic theory, to entangle chemical calculations in 
unnecessary algebraical formulse. In the sixth volume of the 
Annah of Philosophy^ p. 321, there is a highly interesting and 
valuable paper on the relation between the specific gravities of 
bodies in their gaseous state, and the weights of their atoms. 
The name of the author is not annexed, but it is now well known 
to be by Dr. Prout. We select this paper as a case in point, 
(though similar instances are but too numerous) because its ex- 
cellence demands that it should be universally known and under- 
stood, which, as the calculations whence the results arc derived 
are algebraical, it can hardly be by all who cultivate the science 
of chemistry. These calculations arc not, indeed, absolutely 
necessary to render the general object of the essay intelligible, 
and are therefore subjoined in the form of notes ; but, however 
confidently the reader may rely on the accuracy of an author*;^ 
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lesulUy ^ M alwi^s ssitisfactory as well as instructive tajlprace 
the Steps bv which he arrives at hence it is 4esii:^i^ 

that they should be detailed in the plabeist possible form, jsnd 
when the subject will admit of it, and it^cloeahotinvolvetedjq^ 
and periphrastic operations, by the methodv of coininon 
metie. Now every one of the calculations in the notes to t^is 
paper, might just as well have been worked by the common jrmo 
of three, as by algebra. For instance* let us take the first cal- 
culation. Atmospheric air is constituted by bulk of four vo- 
lumes of azote, and one volume of oxygen, and if we con- 
sider the atom of oxygen as 10, and the atom of azote as 17.5, 
it will be found to consist by weight of one atom of oxygen and 
two atoms of azote, or per cent. 

Oxygen 22.22. 

Azote 77.77. 

From these data the specific gravities of oxygen and azote, 
(atmospheric air being 1.000) will be found to be, 

Oxygen 1.1111 

Azote 0.9722'' (An. Ph. vi. 322.) 

To which the following formula is subjoined. 

Let X = sp. gr. of oxygen. 22.22 = a. 

y =: sp. gr. of azote. 77.77 s= 6. 

’fhen — 1 — 2. ^ \ 

5 

And X : 4y ::a : b. 

4 ay 

Hence 5 — 4 y = 

y = 4 ~ 4 -ft = and 0 .- = 5 - 4 y = 1.1111. 

Now since there are five equal volumes of ^ases in the mix- 
ture, which together compose the atmospheric air whose spe- 
cific gravity is unity, the specific gravity of each of the compo- 
nent gases must be in the ratio of the weight of one volume of 
either of them respectively, to that of ^b of the volume of the 
compound produced; for there is no change of volume on their 
being mixed;, that is, calling the volume of air produced 100. 

20 :22.22,s-c.::l.00: 1.1111 

and 20 : 19.44, ^c. (77.77) :rl.00 ; 0.9722. 

4 

And so for the other calculations of the specific gravity of hy- 
drogen, chlorine, 
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wnscTOMS Into \ouf5eIv6a, now ipja^^neiisqibly .necessairy jtiis to. 
lwff^not 'mVv% a slight |)ut |i. full and perfect k^wledge^f 
tMt ^cijitiice.in a^great variety; of cqrqpliQated aud^aba^ruse jn* 
y^i^Up'ns ; it id only in^casps like tke present,, where no* 
vindifx nodtts ex^i^ts, that, we protest against its introduQ^ 
tii^;^for even such a simple fariuMla as .the preceding tends to 
^rpleit a numerous class of readers, and, as to them at least, to 
dbseurc rather, than illustrate. Plain facts should be stated ia 
plain terms ;tointroduce extraordinary means for accomplishing, 
ordinary endd, is like Hogarth’s philosopher using camplicated 
mfiat^^inery to draw a cork. We would say therefore to the ma- 
thlematical chemist, enjoy the advantage which your algebra 
gfivesyoii in your closet, avail yourself of all its powers to ab« 
bi^viute your calculations and elucidate your theoretical specu* 
lotions, but when you detail them to the general mind, let them 
be clothed in ihe plainest garb your genius can invest them with; 
and^ in all cases, unless it be absolutely necessary, instead of 
saying let x be this or that, we say let x alone. 

We perfectly agree with Dr. Thomson in the well-merited eu- 
logy he has pronounced on Dr. Prout for the essay alluded to, 
(Amah of Philosophy ^xvL 1G7); but when he asserts that “mere 
experimenters may relinquish the field, for there is not a great 
deal more which they can do,” we consider him as endeavouring 
with the whole weight of his authority, whatever it may be 
worth, fatally and effectually to oppose the progress of chemical 
science. If by the mere experimenter he mean a foolish fVllow, 
who swelters at the furnace, and half suffocates himself with the 
fdmes from his sand bath without any determinate object in his 
labours, or with views as chimerical as the philosopher of La- 
ptita who tried to make deal boards out of saw-dust, well and 
good! but if he mean, as he obviously does, that a knowledge of 
algebra and the mathematics is essentially necessary to the c/ic- 
rnist^ we deny the assertion. An ingenious and skilful opera- 
tor thoroughly conversant in chemical philosophy, but with 
merely a competent knowledge of cominon arithmetic, is as 
likely to devise and execute important experiments as the best 
algebraist that ever combined the knowledge of the two sciences. 
The’ whole of Dr. Black’s theory of latent heat is developed in 
hisj lectures edited by Dr. Robison, without the introduction of 
a ^i^le^afgAraicai formula in the text ; whence it is eiear that 
Bfack did' not think algebra necessary to explsuu his , views, 
even on so difficult a subject. Would Dr, Thomson, who sots 
himself up ad' the autocrat of chemistry, have presumed to have 
ordered him to relinquish the field? But it is time to turn to 
tto'^Voltiitie liefi pp^n before us, and we. do so with ples^^ure, 

^.Thc Subject of the work ngw offered to the :pubhc,'f says 



Berzelnfs oh tlm Viie'o/iRt BUw^pipe. 

th« aiffthfif, Is highly 

iag ed fhe^i^citical TChernikt, the 'i&in'er SLnd the niinerai^gist.. 4^ 
i|S^ a 'syatom of chemtoal expennV4nts, nf^d'e ip th^ dry way, 
is called,' arfd almost always oi^'a nH^crdsdopic jSfCjsle, hat vH^fch; 
pfesents us in: an instant with a decisive result/! It is notle^ 
true, tharth^ v^ay in which Ke has treated it, js..as ,5atiNfactfM[f. 
as the subject is important. Mr. Children (whose U^uslat^ 
we shall more particularly notice hereafter, adopting it geoeralLy 
in the mean time, in the passages we may have occasion , to 
quote) observes in bis preface, The name of Berzelius, as a 
skilful and patient experimenter, stands almost unrivalled ; and 
the present essay amply vindicates his claim to the high reputa- 
tion he has acquired. It is an invaluable collection of import^ 
ant and new facts, and admirably supplies the want which has. 
long been felt and acknowledged of a scientific practical treatise 
on the blow-pipe.*’ (Trans, preface, v.) The observation is 
just in every respect. 

'J'he subject is treated in the following order. History of the 
blow-pipe. — Description of the blow-pipe. — ^'Ihe combustible*— 
the blast and dame — the support — additional instruments— 
the re-agents and their use — the habits of the pure alkalies, 
earths, metallic oxides, sulphurets, alloys and acids, before the 
blow-pipe, and the pyrognostic characters of minerals and 
urinary calculi. 

Lamps are recommended to be used with the blow-pipe, in 
preference to candles, as “ the radiant heat from the substance 
under examination melts the tallow or wax, and occasions them 
to burn away too fast ; and besides common candles do not al- 
ways furnish sufficient heat.” The best fuel for the lamp is 
olive oil.” 

Under the head ** blast and JlamCy* arc given very ample 
and accurate directions bow to keep up a steady blast, and pro- 
duce a strong heat, and the following instructions for oxidation 
and reduction are very important. 

“ Oxidation ensues when we heat the subject under trial be^ 
fore the extreme point of the flame, where all the combustible 
particles are soon saturated with oxygen ; the farther we recede 
from the llame, the better the oxidation is effected (provided we 
can keep up sufficient heat ;) too great a heat often produces a 
contrary effect, especially when the assay is supported by charr 
coal. ‘ Oxidation goes on most actively at an incipient red heat, , 
The opening in the beak of the blow-pipe must be larger for this 
kind of operation than in other cases. 

For reduction^ a fine beak must be employed, and it must 
not be inserted too far into the flame of the lamp ; by this means* 
we^obtaiu a more brilliant flaitie, the result of au imperfect corner 
buStion, whose particles, as ^et unconsumed, carry offth^ oxy- 
gch from th'c subject of experiment, which may be considered as 
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beiog heatedsio a species of inflammable gas. If in this opera- 
tion, the assay become covered with soot, it is a proof that the 
flame is too smoky, which considerably diminishes the effect of 
the blast.' Formerly, the blue flame was considered as the pro- 
per one for the reduction of oxides, but this idea is erroneous^ 
itiedn reality the brilliant part of the flame which produces de«^ 
oxidation; it must be directed on the assay so as to surround 
it equally on all sides, and defend it from the contact of the 
air." 

A very advantageous mode of practice, in order to acquire 
the art of making a good reducing flame, is to fuse a small grain 
of tin, and raise it to a reddish white heat on a piece of charcoal, 
so that its surface may always retain its metallic brilliancy. 
Tin has so great a tendency to oxidation, that the moment the 
flame begins to become an oxidating one, it is converted into an 
oxide of tin, which covers the metal with an infusible crust We 
must begin by operating on a very small grain, and gradually 
proceed to larger and larger. The greater the quantity of tin 
that he can thus keep in a metallic state, at a high temperature, 
the more expert is the operator in his art." 

The supports are charcoal, platinum foil, platinum wire, plates 
of mica, glass tubes^ open at both ends, and glass matrasses. 

The best of these, except in particular cases, is the platinum 
wire ; and we can confirm, by our own experience, its superior 
convenience. “ The diameter of the platina wire is arbitrary ; 
the finest is the best, provided it be thick enough not to bend 
with the blast ; if too thick, it absorbs too much heat.** We 
find a wire of 1 — 100th of an inch in diameter, answer the pur- 
pose excellently. The mode of using it is thus described : It is 
to be ** bent at one end into a hook, which serves as the sup- 
port in the following manner. Having moistened the hook with 
the tongue, it is to be dipped into the flux, a portion of which 
will adhere to it ; this is to be fused by the lamp into a globule, 
which congeals and adheres to the curvature ; the assay must 
then be moistened, to make it adhere to the flux, which is now 
solid, and the whole heated together. We thus obtain an in- 
sulated mass, which may be conveniently examined without 
danger of our being deceived by the appearances which some- 
times ensue on charcoal from the play of colour, when the 
assay globule is detached on a black ground. This method is 
much superior to either of the preceding, and so conqpletely 
answers the purpose, that, in most cases, the platina vfirc is 
preferable to charcoal, especially when the reduction of a me*, 
tallic oxide is to be avoided. Generally speaking, all oxida- 
tions should be performed with the platina wire, as well as 
Aose reductions in which change of colour is the only object in 
idew.** 

Plates of mica may be^used in roasting ores, when the de- 
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oxidating effect of charcoal on the parts of the assay incoatatt 
with If, might be injurious. 

GtiASS TuBiss. — When it is necessary to roast a substance 
to *ascertain what it is combined with, . I use a glass tube^ 
two inches long at least, and about one-eighch of an inch 
in diameter, and open at both ends; 1 introduce the assay 
into it at a little distance from one of the ^ds, and, ac« 
cording to the temperature required, I heat the tube either 
with t!ie spirit lamp or with the common lamp by means of 
the blowpipe, inclining it more or less (the part containing 
the assay being held downwards) as it is necessary to pass a 
more or less rapid current of air over the assay. The volatile 
substances, not permanently gaseous, sublime, and condense, 
in the upper part of the tube, where their nature may be ascer- 
tained/' When charcoal is used as the support, the author 
directs the assay to be laid with its dux on one of the ends 
perpendicular to the layers of the wood ; if placed on the section 
parallel to the layers, it would spread over the surface. Al- 
though the space between the woody layers may consume 
faster than the layers themselves, there is this advantage at- 
tending it, that the assay rests in that case merely on their 
summits, and thus often has only two or three points of contact 
with the charcoal.*' 

The re-agents are carbonate of soda, borax, salt of phospho- 
rus, (double phosphate of soda and ammonia), saltpetre, vitri- 
fied boracic acid, gypsum and fluor spar, nitrate of cobalt, tin, 
iron, lead, bone-ashes, silica, and oxide of copper. The three 
first are the principal, the others are only wanted occasionally. 
It is absolutely necessary that the re-agents should be quite 
pure, for obtaining them in which state, and the method of ap- 
plying them, ample directions arc given. Those respecting the 
use of soda are very minute and valuable. This re-agent is of 
great service in the fusion of bodies, and the reduction of 
metallic oxides. Gahn’s method of discovering very minute 
portions of metal, reduced on charcoal by means of soda, de- 
serves particular attention. 

Borax is employed to effect the solution or fusion of a great 
number of substances. Its use “ is founded on the tendency of 
its component parts to form compounds that are all fusible, 
though in different degrees. On one hand, it dissolves bases, and 
forms with them a fusible double salt with excess of base ; on 
the other, it dissolves acids, amongst which 1 place silica, and 
even to a certain extent alumina, and forms wi^ them acid and 
fusible double salts. As all these salts commonly pieserve 
their transparency on cooling, we can hence judge the more 
certainly of the colour which the compound acquires from the 
substance dissolved." 

Sah of phosphorus acts as a re-agenW principally by 
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ttVsiiis o^its free phbsphoric acifV'and' iKe, adv^int^ge bjf 
jplj^^jpg rather than tiie aqid itself iV, ^ih'at the, Uttar is 

dqljqqekjcent, muqh more egstly, and is readily absorbed 
, the^/|^arqoal. The salt of phosphorus, therefore, shdws 
^ j^tiqnpf acids on the assays; its excess of acid seizes, oh 
alt their bases, and forms with them mpre or less fusible double 
whose transparency and colour may then be examined. 
(Consequently, this dux is more particularly applicable to the ex- 
amination of metallic oxides, whose characteristic colours it de- 
yelopes much better than borax. 

The same flux exerts a repellant action on acids. Those 
which are volatile sublime, whilst the fixed acids remain in the 
mass, and divide the base with the phosphoric, or yield it en- 
tirely-to it; in the latter event, they remain in suspension in 
the glass, without dissolving in it. In this respect the salt of 
j:^osphorous is a good re-agent for the silicates ; it sets the 
silica free, which then appears liquefied in the salt as a gela- 
tinous mass.” 

Saltpetre is useful in detecting small portions of manganese. 
Vitrified boracic acid, in conjunction with iron, for ascertaining 
the presence of phosphoric acid ; gypsum and flu or spar, are 
used mutually to detect each other, and have no other use. 
NHrate of cobalt in solution in water, is employed to ascertain 
the presence of alumina and magnesia ; with the former it gives 
a blue colour, with the latter a pale rose colour. The directions 
given for applying this test must be carefully attended to, to 
avoid equivocal results. Tin, in the state of foil, is used to 
promote the reduction of metallic oxides; iron, to precipitate 
certain metals, as copper, lead, nickel, and antimony, and to 
separate them from sulphur, or fixcd^acids. Lead is employed 
in cupellation with bone-ashes. 

“ The bone ashes must be reduced to a very flne powder,, a 
small quantity of which is to be taken on the point of a knife 
moistened with the tongue, and kneaded in the left hand, with a 
ivery little soda, into a thick paste. A hole is then made in a 
piece of charcoal, and fillecl with the paste, its surface 
smoothed by pressure with the agate pestle. Uis then to^jb^ 
gently heated by the blow-pipe, till it is perfectly dry, (the soda 
assists the cohesion, and may be omitted^ The 
•previously fused with dead,, is placed in the roid^epf thftft^ 
.cupdlt .aud jthci^oje heated by the exterior flame, . When tlpe 
opwwflft t]»fi.pfecious petals. arp,lef|; pp 

« felfcaje, libat, pf 

Silver visible to the naked eye, and indeed such as may b^^ol- 

Lwagf be tbp iwd , 

ftf QMTpft. fifsed mV9 ag^ass ivhb soda,, detepts. the' presence; 
i^pEur or sulpburic acid ; and oxide of copper is used to d«- 
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tect the presence of mudatic acid. The application of the last 
test is very 'jh&eOiousl^ ''^' '' ' ' 

' WefUsetixide of copper ^ith salt of phosphorus Joto l 
dafk-^eeii globule, Tre then add the. assay,^ arid heat the 
before the blow-pipe. If it contain muriatic acid, the globule is 
surrounded by a fine blue fiame, inclining' to '^piirpTe, which 
continues as long as any muriatic acid remains' in the assa^f. 
Not one of the other mineral acids produces a diihilar pheho- 
nienon, and such of them as form cupreous salts, which' do ot 
themselves colour the blow-pipe flame, lose that property whe^ 
combined with salt of phosphorus. For instance, the earthy 
mineral, in which the blue carbonate of copper (from Chessy, 
in France) occurs, communicates an intense green colour to the 
flame when heated before the blow-pipe ; but when treated wilfi 
salt of phosphorus, previously saturated with oxide of copper, 
not the slightest colour is any longer perceptible in the flame.*\ 

Under the head of General Rules for Experiments vjith ike 
BloW’pipe, much valuable information as to the size of tli6 
assay, and the order to be observed in experimenting, is given, 
which our limits will not allow us to detail. We recommend a 
careful perusal of them to our readers. 

The next division treats of the phenomena presented by 
different mineral substances before the blow-pipe. The expe- 
riments were made, as the author assures us in his introduc- 
tion, on pure substances, and present a number of instructive 
and valuable facts. The effects produced by the fluxes on 
oxide of titanium, both pure and mixed with iron, and the 
means of distinguishing it from the glasses of ferruginous 
tungstic acid, ferruginous antimonious acid, and oxide of 
nickel, which assume the same shade as ferruginous oxide of 
titanium in the reducing flame, are very minute and important. 

Oxide of cadmium, “ on charcoal is dissipated in a feW 
seconds, and the charcoal is covered with a red or orange- 
yellow powder. This phenomenon is so marked with oxide of 
cadmium, that minerals, which, like carbonate of zinc, contain 
one or two per cent, of carbonate of cadmium, when exposed 
for a single instant to the reducing flame, deposit, at a little 
distance from the assay, a yellow or orange-coloured ring of the 
oxide, most distinct when the charcoal is cold. This ring forme 
tong before the oxide of zinc begins to be reduced, and rf 
flocciili bf that metal appear at the same time, it is a' proSf 
thkt the blast has been pushed too far; but if we can discoter 
no yellow trace before the fumes of zinc beg;ih ta cond^se on 
the charcoal, we may conclude that the assay contains ho 
cadniium.^ / 

Mfi Children has added the following in a nOtej, on this 
icet, Which he' had'frorh the late Dr. E. D. Clartie. Ifnlatiha 
-be Used ' for'lfie'StipiioTt;' instead of char^at; the yWl^ or 
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orang6^c<flotti;ed ring; is not only coijMpfcuOus the.platina, 
but by eitposihg it to the point of the blue flUfne, 0ie mejtai is 
revived, and afterwards aeposited uppii the platina, durihVits 
combustion, in the form of a protoxide^ exactly like p6ii3ied 
btonze' Of copper 

The method of distinguishing bismuth from antimony and 
UlQutium is very satisfactory, as well as the following for de-; 
tecting verjr minute portions of tin and copper. * ** With soda^ 
on the platina wire, oxide of tin combines with efTervescence, 
forming an infusible turgid mass, insoluble in an additional 
quantity of soda. On imarcoal it is readily reduced into a 
globule of metallic tin. Some native oxides of tin, especially 
such as contain columbium, are not easily reduced with soda, 
so that, on a first experiment, one might doubt its presenco ; 
but if we add a small quantity of borax, the reduction is im- 
mediately accompl'shed. 

** Tin often occurs in nature as an accidental, and relatively, 
very small constituent part of the ores of columbium, titanium, 
and uranium, and perhaps of some others, where its presence 
would be little suspected in experiments made in the moist 
way; but when trea. jd with soda in the reducing flame, parti- 
cularly after separating the iron, nietallic tin is always detected, 
even though it enter in no larger proportion than 1 -200th part 
of the weight of the ore. If the proportion of iron be incon- 
siderable, its reduction may be prevented to a certain point, by 
adding borax to the soda/' 

Oxide of copper, with salt of phosphorus, fuses and ex- 
hibits the same shades as with borax. If the proportion of 
copper be inconsiderable, the glass sometimes becomes trans- 
parent and ruby red, after exposure to the reducing flame, 
nearly at the moment of congelation. Commonly the glass 
becomes red and opaque like enamel. If the quantity of cop- 
per be so small that the character of the protoxide cannot be 
developed by the reducing flame, we add a little tin to the 
assay, (whether the flux be salt of phosphorus or borax,) and 
immediately continue the blast. The before colourless glass 
now becomes red and opaque on cooling. If the blast be kept 
up too long, the copper precipitates in the metallic state, par- 
ticularly with salt of phosphorus, and the colour is destroyed. 

** With soda on the platina wire, oxide of copper fuses into 
a fine green glass, which loses its colour and transparency on 
cooling. On charcoal the mass is absorbed and the oxide 
reduced. There is probably no other possible method of dis- 
covering such minute proportions of copper as may be detected 
by the blow-pipe, in all cases where it is not combined with 
other reducible metals, liable to disguise its properties. ’ bi the 

* If we not mistakr, tlie invention of this process slioiild be ascril>cd' to 

Dr. WolUstoii. 
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latter ^case „we must employ borax and tin. If copper and Ij^on 
be fpU’iM tp^etj^r,, tbe same operation reduces eacti separately 
into distinct particles^ which may be known by their respective 
colours^ and separated by the magnet/' 

The methods of examining the sulphurks, arseniurets^ and 
a.io^s, and the characteristic effects of acids, as component 
parts of salts, are given with equal perspicuity and detail, and 
the mode discovered by the author of detecting phosphoric acid, 
by means of boracic acid and iron, is ingenious and useful. 

The last division is devoted to the pyrognostic characters of 
minerals and urinary calculi, and constitutes the largest por- 
tion of the work. In order to shew our readers the way in which 
this important part of the subject is treated, we subjoin an in- 
stance, taken at random, with which we shall conclude our ex- 
tracts. 

“ Chondrodite, from Pargas, Ikcr and America. The Bru- 
cite of the Americans*. Alone, in the matrass, blackens by 
heat, but gives no appreciable quantity of water; the black co- 
lour disappears by roasting in tht open air. 

On charcoal it is infusible. The most ferruginous chondro- 
dite becomes opaque and brown on the points that are most 
strongly heated. The variety containing less iron, that from 
Iker, for instance, becomes milky white, by the effect of 
heat. 

With borax fuses slowly, bu* completely, into a transparent 
glass, slightly tinge ‘ by iron. If the glass be saturated with 
the chondrodite, it loses its transparency by flaming; it does 
not, however, become milky white, but semi-translucid, and 
crystalline. 

“ With salt of phosphorus decomposes pretty easily, and 
leaves a semi-transparent siliceous residuum ; the glass is clear 
and colourless, but becomes opaline on cdoling. A small quan- 
tity of soda transforms it into a difficultly fusible grey scoria ; 
with a larger quantity it intumesces and becomes infusible. 

“ With solution of cobalt, in a strong heat, it gives a pale red 
colour, not pleasing to the eye. Chondrodite from Pargas 
gives a brown grey, the action of the iron preventing that of the 
oxide of cobalt on the magnesia.^' 

The portion of this work devoted to the examination of 
urinai*y calculi, though brief, will be found of great utility and 
importence, especially to medical men, to whose attention we 
earnestly recommend it, as ** simple and infallible, and requir- 
ing ho more chemical knowledge than every physician ought to 
possess." 

• **SUicaUo/Magnesia.^\\moBi all the magnesian silicatw contain a 
combustible substance, which becomes charred when heated in close ves- 
sels. If the mineral be then heated in the open air, the charcoal biirn^ 
away,, and the black colour disappears. -Steatite is a remarkable in- 
stance.’* B, 
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To tbis g^nml analysu, and the ct^iont extracts which we 
have given of die work before us, it is unnecessarj to add much 
»»»« • ineritavTfaa<»e Aould 

not have thought it necessary to lay . so much of its con- 
^deMt;jier«i«bhotiMeklai»i>y<il^ sflsaanMhs 
i«(}i^o/fl^^t4ijl!e'.HblMMsattn(tnr!<d'ihrn»A‘inoiW'iO<n^eBftdo 

qiyiiyiince ,th» W9^ . itself^ wo* have^no. besitat^dik.' 

aifgTiiig ,tlii«in!^t amply iiewairdod’^MthemtiiMH’: 

bfe IVpwt we like least is tlie ,iD|neral^tca1 arratigemeat j' 
aj^opted bf^the author, the.coaliniial, recurrence of Us abomi«a' 
nable formulsa^ aDd:his wbimsical sf)eeal^iona on isoniorpfadua' 
bases, which have led him into some tedious and unprotituble 
details on the subject of the aiBphiboles» pyroxenes and garnets. 
Mr. Children haSt pfoperly in our estimation, wholly omitr- 
te4 the formula, translating them into plain English in notes at 
the bottom. of the page; we wish he had exerted the same 
d^cretionary judgment with respect to the isomorphisms^ and 
mi them out likewise. It remains to say a few words respect- 
ing the translation. 

In the first place, with respect to its fidelity, we have been 
at the pains of carefully comparing it with the original, and 
h^ve found it at once clear and correct. I'he original is 
c^sely adhered to, except in a few instances of trifling omis- 
sions, and others of judicious curtailments to which we have 
above adverted, which it is unnecessary to particularize, as the 
translator has fully explained his reasons for them in his pe- 
face. We wish that it were more common, for gentlemen of 
Mr. Children’s rank and attainments in science, to favour the 
world with similar productions, for there are few means better 
calculated for the promotion of natural knowledge, than trans- 
lations of the works of learned foreigners, accompanied with 
n<Ues and illustrations by those who are equally acquainted with 
thf} subjects of which they treat, and with their authors ; and 
who will condescend to add their stock of inforjppation to that 
which has been collected by others. 

riye scarcely regretted, though (considering the quarter whence 
it originated) we were somewhat surprised, at the mistake of the 
ruie of /wo, or the having overlooked the instances where thew^ 
tbfor jTor iheorstwal reasons^ has doubled the atomic . numbers.' Il . 

admirable illustration of the danger which we have so often 
Minttd :Qut, of the system of halving and doubling od UUtimi. 
;jerror« M Children observes, (for it was discovered in 
in a note, though not in the text,) is wbollf 
and aMohiisly unimportant to the main object of the work ; ano 
wf ^ItdbUy^ egree with him, that though it certainW is no 
ettM for hisiaul^^ U is one proof amongst a thoussw of the 
dmmr ofjfov^iing^jdain matter of fact in unnecessacy bype* 
theticald^mas.” 
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rHMbtiie pdli0|iteidr>if^^ wmt 
oeila«ttB%MDMQflm ) 

fetBUi^ 4^diilelMdM6^aiimj|tati^4>te(D^aIte 
ttav^t0W6l)an^ «£V1^hk^be«l(^ 1 

HKMilnkigt 

is^tliiff^iemsft^4lftMi^di«Ar« ku^ Vei« ^ iKitnifted ' 

penonabHoiilility, ^ liuMtl4 Mvtf rejoi^^i! ^ iti 
intempei^A, « ^l^^mffkkkttdtbai^lliitfltftflltktetttenUk^ 
i«kh wfaioh lit bai^ Bttllted'tbk pa^dTbrilftr^FhUKps’t 
aie^ a de^feHlte cftttse'it tbtiy are» kt all eti»kfi» Rf^ 

calculated to wiee tbe impreatiofi wKidi out Ilmk# hae lUitAt 
uponrtbe publie mind respcetmg the tnCrits atid accuracy 6f thh 
“ System-* * 

in pfcsentfi^ our TOadurs UriCh ''k ddditibnal r^mktk^Ma 
reply to Dr. ^omaoik'a iidMDcr; tre shall not degrade eidtei^^ 
ourseUes, or Mr Joumtlv by^lmitatiiag the coarseitess bf hl« 
inyecttvci ncr shall ivur 'delay until we hare avaifed ouTseWea 
of the Regius ProfessOr^s obliging invitation to attend his tec** 
tares at GlasgoWta^iaving already the ffradfication'Of listen*^ 

ing to a portion of one'tif his^discotffses'at the Satry'lnsdttitHnrt ' 
nhar Blackftiar*s BridgU)''i/>ndon. 'Wb shall* thcmfbre* at onc^' 
proceed to thd busbiesu bafbra ^ t and we pledge ourselves to 
defend every statementi Md corFtftNteate every assertion of ouf 
former review. /»’*«’'<- * < i.«) 

In the first place we huvu acdtSfed Dr. Thomson qf Spedking ' 
too fevourably of himself* bbt vid-'ere sorry to observe fl*oin(, 
his Answer*” that he has 'isoe^OfiCed ^oUr advicli.j; andV^ 
that ho is foigetfili of the^dd proVctb latts 

of the truth of which he furnishbiMi^'iaosI diverting exaih|ile.^^^ 

Speakitfg^ fep tuikanee; df '^hfs Stfifetht he it is a ^ork 

"'Whioh h^iuf sdme meamUPb stamped the dhan^tet of 
systnmatie tireatisev both^ da 'Mtituirt tmd Mm' 

ofil thB atfmki&ni ^ £Wr(]^>fUnd whMi^4nQs*^d^^a 
by^the «lmosd*^ttii«|iMMa4 •a|^rblfedoft''or^ 
cbeaArtdiopBiityAi PikSttecb hdll tjleVinany^ 
vidhtt^dI0ompllsl1fmMt^ 
huEi^d«ld»rihly d1Mbdidy1iel!^^^1^ 

^ 

to^ftiue 
bo& itt 

coOClMeddliW^^ dfbtlh^F^^lirjpl^lMm^ 
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P»«J; cw«^, W«gRjWlJ® 

the,gifiaps^jf^,)^ my owo.inwv 
|^BV;« v.!r ..r-.- ;.,V;-; -iiJ -.V' ■,%;•'■'■■' 

^l,etuf, nm^,^ear W«,o^t)p}m^ e^Jpgium, iof hw owp 
I.iaay be ^eiy often accn^eq, p( vgrpfit,.«carelepsness, of 
^le I ,]t>ujf . unless I Aec^iye ^nysalf egi:pgioualy , eitlipt: gf 

l^aat ,ot;enecgy diffuseness. .Xm^d.th$^^^ 
gerties Ojf.my style cire just ijie oppo^ of diffi^^^ness* I am 
f^i^naTkfM^ c<m^^ hope always clear ^ audypierally 

en^0€tic^,\r ; ^ / 

One. wQuld &np3^/ op reading the above, that , it .^as a frag- 
IDient .of/some Ac^depiician^s eulogy on the style n£ Tacitus 
or ilohii^quienv But the passage itself is a good example of 
Itoctoi Thomsontainicessant tautology. And by what splendid 
performance has he earned his privilege of being often guilty of 
great carelessness of style; and how is this, his acknowledged 
|Emd habitual vice in writing, compatible with conciseness, dear* 
^fs and. energy ? . . 

Of .the)'great versatility of Dr. Thomson's powers of expression , 
our readers may judge by the two following samples. If the first 
be reckoned diffuse, the second will be allow^ to be more encr^ 

S ticythough it may be do^lited how far he is entitled to credit for 
e vigour oiik. diction#, Such, as far as 1 am acquainted with 
then^ are the changes pifoduced by vegetation* Supplants do not 
Mntinue to vegetate for eoer^^j^sopner or later they decay and thither 
and roty and are totally decompos^^ This change, indeed, does 
not happen to all plants at the end of the samo time Some live 
only for a single season, or .even ibr e shorter period ; others 
Uye two seasons ; others three i others a hundred or more ; and 
there are somejplants which continue to vegetate for a thousayid 
Ifears; but sooner prZater they all cease to live ; and then these 
very chemical and mechanical powers, which had promoted 
vegetation, combine to destroy the remains of the plant. Now 
what is the cauae pf this change \ ; Why do plants die ? ,.^Tbis 
question can only be , answered by examining w|th some egre 
lynatthat is which, constitutes the life of plants ; ,fpr it is eWd^t 
fhat.iC^we can dll^oyer what that^ which constitutes , the, li^ of a 
plant, ta.discov^, whatever ooni^ti^a its 

deaths ..^bw^a.pl^pqi^a vegetable life are,; ht^ganeral, 
As l(mg ^ a to vegetate, we say 

that itliv^ whifq^it ceases %fegetate, we coitcludq diat it Js 
|lead t.’* , ^jmode.of writings so.poncise, pleat an^.. energetic 

'• AiiiMds cif Pfrtl; A^V, isea^ ^ 2 . • '+ Ahs^W P* sr45. 

t System, Edition 6th, iv., p. 361. In quoting this before, we did 
injustice to our readers, Jiy omitting the earlier portion of the passage. 
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in tfi dieiidmmatc! tbe«ae?i^i^^ 

md^^b mm«n%ableivith the abe^ 

1916 DdJ^tens at the eptthe%| 

aiut^to^pr^Ve thdki^ta^ l^e^bondise^clm-hn^ i^iiem he'iki 
latelyfavobtbdtM^^ with the IbUowin^ Ha^l 
been led. by very false information, to accus^ most anjusdy 
Thomas AHatt, Ban'.; Bahker^ Ih Ediabti^gb; oti y^aabjact don- 
nected with his mtnerald^eal pursuits, f how j^r«SKd/y>xp^s 
my sincere reg;ret for having propagated a ntosif 
a^inst that gentleman, and do declare, that I now fiiid^lhliftw 
fkr from What was reported to me, and repeated by kaWng 
slightest foundation, Mr. Allan, on the contrary, wdS’^e 
direct means of tracing and transmitting to the proper owner hi 
London, the minerals which were the sbbj^ of the charge.? 
(Signed) Tkcnms Thomson/, Vide Gonhtable^s Edinburgh' Ma* 
gazine for March, 1822, p. 408, article entitled Jury 06urt> 
Jan. 2L Allan v. Thomson — Apology for Defhthation.’* ** Mr. 
Jefrery^(Advocate) said, he had only to regret, that this accom^ 
modation had not been entered into at an earlier stage, but that it 
had been delayed till the latest moment (the day of trifd^) 
that such a measure was practicable ; he added, that as 
delay was to be imputed to Dr. Thomson, it Was under- 
stood that gentleman should defray the whole expense 
incurred. This the Counsel for Dr. Thomson acquiesced in, it 
being stated by the Court that it was a matter of private arrat^k 
menit/’ Mr. Allan, as ail our scientific readers know, is a 
gendUhan distinguished by the e:tcellence of his mineralc^ical 
collection, the beauty of its arrangement^ and the complaisance 
with which he lays it open to men of science. 

That our judgment concerning the general merits of Dri 
Thomson’s manner of systematizing chemistry, is in unison with 
that of the leading chemists of the age, we have abnndanfdocu^ 
ments to prove. We shall content ourselves with a few e^KtriCtS 
from the writings of Professor Berzelius, a gentlemau whom the 
Doctor would wish to number in his list of friends, and agaiiisf 
whose knowledge of the subject, and amiable temper, he can haye 
nothing to object. In the Professor’s {>aper oti the compos!* 
tion Of the oxides of platinum and gold, inserii^ indie Annates 
de C^imie et de PhysiquOy for Oct. 18M, we observe the fol- 
lowing exposure of Dr. Thome^^sinodO Of peri^ei:ting chemical 
resultSi^"^« Df. Thbnwou, hojtevef; ^^th) edU 

tion of -hts System of Chemistt^^ (idOp^ foe peiOklde of Mr. 
CoopOf, rejected that of whidi I had made the analysis, and of 
which I‘,had described the combinations ‘^fo the acids' and 
alkalis,' and Jfbrmed oxn the analytical data of Mr. Coop^r, a 
tritoxide of platinum in foe following manner ^ Mr. Edmund 

* See onr Review pcuHm. t CuMtaMe’i.Meg. Mtiujiro- 
2 A 2 
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> ** is psctuiUr^io 'Af. Tko^ison 
Swedish Philosophy ^sa^so. This trayosty of ex- 
(h of ji piece i^ith thpf, accoutit 
I^Lijssac, which has excited somnch n^cuTe 
CnSiaists. Oor Doctor actually dycribes as 
a liquid, what M. G. lussae analyzed in the gaseous fo^ ; and 
he enjoins as the mode of making it, a method qf verifying its 
nature afier it iii made* No man could prepare it by Dr. 
Ihomson’s misdiractions. 

'^The Swedish Chemist/in his remarks on the prtissiafts pub- 
Usjhed in 1.5th volume of the Annales de Chtdiie et do Phy^ 
hfts the following passage : This is the fir<^t example,** 

Siiyk :Dr.\Thomson, ' which docs not agree with chemical 
theory; t therefore invite chemists to seek for its explanatibn, 
because nothing contributes so much to the advancement of 
Scianoe, as the development of what may appear to contradict 



paiirVlOMlMdam orcetermemoyennediilerepas b^ucottp 

d*oxiKine qat serait U^yiSiiirS^hdlir 
antni&xtie. mdtluidivde tniiter Jasci^tace fnpm^iMh’4 d 

t A ^uof, ce me semble il auroit falter ajouter ; k Texception des cat oU 
la contradicUanl est W reieitat d’uae expenencriM^ite et inexacte od la 
Kisoce fait on gain bien negatif. Ann xv. 147* 
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expo»pr|,«i;bMTe9i 
it our- |)fU 9 d& 4ot;r 
feij farting i^giQmt|pfi4. js^ob b 

hj«i 

tendered to the public."' The Doctor makes ajipwer : ^ 
neiy E^dition, {,pr^ume, wus printed because the old trad M 
sold. %atn opt a^are that booksellers proceed in any oltT 
way flow the pubHc should be informed, that during i 
session imrned^ately preceding the appearance of liis sixth ed 
tion^his hfth of 1817, lyas currently rattled off at the Edibbur^ 
book auctions. 

To multiply editions in this way, byjthe aid ^ of the hammejr, 
without the employment of the file, (Jim^ lah^Qr^ inay suit a bo^- 
inahtngfactpTy* but is a gyeut {p che^tt'stHent^ 

ought ^therefore to be ekpowd,ano .chsic^d., ,V«The assejfi^iia}|(" 
says be, that the second volume js arepptitibn of tile first, tti|o 
palpably untrue, that the Reviewer AuH have been aware p|^ 
inaccuracy when lie made itt.,"^‘ Here we have his favdanje 
figure of Speech, —perversion of an author’s sense. Tbp RevieWpr 
said, in discussing, the merits of the' second volume,’ 
reaches the combustible acids, one hundred , and thirty-three 
pa^es are occupied with details, which, to a very great extenlt, 
had been already given in the first volume. His unsalifiable 
oxides are the two oxides of azQte^ tl^VtwQ of hydrogen, and 
carbonic oxide, which occupy five sections. These are for tfie 
most part repetitions of what he had given us before.” Of ^ese 
book-making repetitions we jhall pbw give some samples. ^ 

** If equal volumes of chlonpe ^and hydrogen be put Jntq ja 
glass tube, ,^d exposed to the' direct rays of the sUn, an frxmp- 
sibh takes pliacer This' curious fact was first observed by^Gdy 
Lussac and Thenard. ^ WKep two equal glass ve6||^s, grqui^ so 
as to fit each other, "anl fiHe^ thp one with dry chlorlnpijand 
tW, other with hydrogen, are placed in contact, and exp^Kd^o 
tbe4ight of day, but not ito sunshine, the yellow colour gra- 
duEcIly disabpears; hnd‘^fhe ‘"thiiturp bteom’^ cplbhrlbss. Tf;it 
be'^w, examihed, it 'will bbtoun^d ooiVert^ 
acid *ga«^ equal in bulk to tW' Volume of the! twP gases befm'e 

t 1. - A. wt o .1. - X. ^ 

con 
chh 

etmmimmt and hdyiag'a^p^uW nod ft very taste. 
Water absetbsit with |reattv#i*y/ Bo that it can be preserved 
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onW ovtM motexpf. No eombusUUt bod^r iriU bum in it; «ad 
it«ttro^> life instantly, when an attempt is mode to breatbcit” 
brIi»qtecifio^n|vit«litb»iMian of ^at of chlorine andhydrogen, 
Hence •lOOeubidiiKheAof itwei^ 39 . 1634 > gr^l 
Itimi|stit^tnnre asfelloiMfc ' 

Hyirbwn |b.m .i.:.. ‘'1 
‘ CW(»l«d"i4.5 

’ 1 » f ‘fio \ OW t [ t 


found at pp. of Vol. Ist In 

iHPiume 24* m hAve tha followkgy at page 247. 

When equal volumes of cblmue and Ib^rogen^as are 
mixed together, if the mixture be exposed to the direcTrays of 
the sup, of if an electric spar&'b^ made to pass through it, an 
explosion takes place, the two gases combine without any change 
of bulk» and axe eonverted into muiialic acid gasj Hence mu* 
riadc acid ia a campound of equal volumes of the two gases, or 
it is composed by weight of 


Hydro^n 0:12S 1 

Chlorine 4.5 36.” 


** Since foe composition of muriatic acid has become known, 
Oay«*Lussac has thought proper to give it the name of hydro- 
chloric acid, in order to pointoutits composition.’^ ** Itpossesses 
the following properties. It is invisible, like common air, and 
bapable, like it, of indefinite contraction and expansion. Its 
smell is peculiar. It reddens vegetable blues, and has a very 
sour taste. Its specific gravity is 1.2847, that of common air 
being 1. Animals are incapable of breatliing it; and when 
plunged into jars filled with it, die instantaneously, in convul- 
sions. Neither will any combustible bum in it. If a little water 
be let up into a jar, filled with this gas, the whole gas disappears 
in an instant, the mercu^ ascends, fills the jar, and pushes the 
water to the very top. Hence the necessity of making experi- 
mettiawith this gas over mercury.^’ Vol. II. p. 243 and 244. 

libt us look next to Ammonia. This substance was un- 
known to dS ancients. The method of obtaining it, is de- 
scribed by Basil Valentine. If this salt (carbonate of ammonia) 
or sod ammoniac, be mixed with ^wice its vxi^ht of quicklime, 
put into a fiask, and exposed to the heat of a lamp, a gas comes 
otret, which must be received over mercury, and which is am- 
fiUHUiioal ipaat^/rhis gas was first discovered by Dr. Priestley.^’ 
Amtnomacal gas is transparent, and colourless, and possesses 
the mecbaaical properties of air. Its smell is very pungent, 
though rath^ agreeable when sufficiently diluted. Its taste is 
acrid and caustic, and if drawn into the mouth, %t corrodes the 
skin. Animals cannot breathe it without death. When mixed 
with oxygen gas, and an electric spark passed through the mix- 
ture. it detonates ab was fir^l discovered by Dr. Henry. It 
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cavr«tiftiiveg 0 ttill& bfates 3iitor>^ea.'. ^Its vspeoifio gnwiWaa 
0Ji9&r.’Watto'yMDi^9i80:tiraesiiM!'i>|^k£'ofr.Ahia>^i^tttewli 

L8^^th8':iufiibetllk8e]>^toi:*wjthB!&ca^ W{i^;elee> 

trie sparks are passed for a considemliIekime»1ihioti§^!drvcnii4 
moniacal gas, its ^Ik is jusi.d^/^^^.i^^is completely de- 
composed. llie mw^seous peopocl^'^pflls^ of a mixture of 
three volumes of %dn>Mn‘gas, and one volume of azotic gas. 
iiis ebvioite frdm mt i&&omk is deenfposisd^^rwvo- 
lumes of hydrog^, atid‘><mh i^te^ ;doaq>rktt^!iiil» 

two volttmesi"^HsnCflils coailstaents by"weigbt a]pe-.*i ‘‘ 

‘6;2082'i‘...,.., o.issx'Si’ 

' rt 01700 '■ '‘ivrrc ^ 


fiydf ogfeW 
Azote 


Thus we see that aiumcmia is a* compound of three atoms i>f 
hydrogen and one atom of azote# Herioe the> weight of an atXMQ 
ofitis2.125” — Vol. l.p. 224. ' ■ i,. >• w . -r 

** It (ammonia) xaoy be procured t^foUpw^pg manner ; put 

into a retort a mixture of three pafU of qiiiek-Uipe, and owe part 
of sal ammoniac in powder. Plunge the beak of the retort below 
the mouth of a glass jar, hlled with mercury. Apply the heat 
of a lamp to the retort; a gas comes over, which displace^ ths 
mercury, and fills the jar. This gas is ammonia, Ammopfc^ 
was altogether unknown to the ancients. Basil Valentine de* 
scribes the method of obtaining iU* Dr. Priestley discovered 
the method of obtaining it ia e statb of purity. Ammoniein 
the state of gas, is transparent and colourless like air; , its taste 
is acrid and caustic, like that of die fiated alkalis, but not nearly 
so strong, 7ior doeiit^ like tlum^^carrcfde tko^ amrml bo^es to 
which it is applied ; its smell is remarkably' pungent, though not 
unpleasant, when su^pbiently diluted.^ , Ammals cannot breathe 
it without death. Its specific gra^y is )0;590, that of comimon 
air being 1.” . Water by my tsriate,^' is .capable of jabSQlbing 
780 times its bulk of this gasi? The term owTWOtMa almost 
always means this liquid solution of ammonia in water. When 
heated to the temperature of 130% the ammonia separates under 
the form of gas.” When oxygen .and ammoniacal gased- are 
mixed, the mixture nmy beared by an electric /Spack,; as was 
firstjobserved hy Dr^Henry ” Sr. Priestly discovered thatwhen 

electi'io explosions are made to.pUss thsough this gas^ its bulk 
is gradually augmented to TSnicB the. spao^^whicb it formerly 
occupied, and a quantity of hynJrogen-gaa isproduced.*' Am- 
monia then is composed of three volumes of hydrogen, and one 
volume of azote, or which comes in ibis case to the same thing, 
of three atoms hydrogen, and one atom azote. Hence its COU'* 
stituents by weight are : . > . ■ ; 

Hydrogen 0.125 x3=:0.375 100 

» Azole 1.75 466.0 



MO 

c dXCm^tzmmam ivA;|5k6.’fIil^ab I{jW« 

mik foEiflisAeridbftA^^ 

Ikeed repeliUo 4 ,iidft 7 mBji<HsafiiM thawtislaB/^atotcqf^jdblu^ 
^l&dftpwctt^ vai ibe ‘firit Tohmlie'/ with 

iildtriMattdaiUibukttcidqiph^^ in^idstt sd- 

in ^ 

Ylimctai fibriewf Wehaid^oti^ »^^inR)dv 
dlVlUf M M Keocmw a’^c(m6t<st- 

lhe'M0fttd?^Xi£t1liJleari^JKM#&^01tfthtsthea^ ** Whkt 

io >o^er tanaake oat 

litbfi'CAmfaustilthU oCtUs tobata^frii' >^ii>exclamatioa of tke 
^JDodOitetfito ‘diveraBf^ ; ibr the ^ibbiifi^ im ad fam ^own, ^ the 
foUo9lrib|f quotation proves^* ThertHilj simplp 0 (miustible$i as 
far We know at present^ 'Capable of uniting' with o!xy^en, and 
tforming ua8alidableoxhle6,are AZQTfi»liydN)gen» and carbon*/' 
ir *i^Of bis contistemiiii the fdlowing is a fine example. 

, ft%Cfaiap4 H. Of simple ittcarnbusttbles. By tneaMushUej I 
jMab k body neither ospableiof undergoing eosnbustion, nor of 
tuppoj ting combustion. It unites to all the supporters ; but the 
auiou is^never attended wttli the evolution of heat and light. 
Mo are at present acquainted only with one such substance, 
4 Eiamdy mzeief^*^ What a confined intellect most that man have 
liwho oontradiott himself so flatly in different parts of the same 
l^ok, revised for the sixth time ; and who pours out a torrent of 
iaveptive on thecritici who calls azote a combustible, on his own 
mutheriiy* 

yii As for Dr. Wollaston," says he, the introduction of his 
name is most uncandtd j;." We certainly think that it was most 
uncandid in the Docttor to introduce such aname, in such a way ; 
for the introduction was not our doing, bOt his own, as the fol- 
lowing quotation, from fai» Antio/s, manjNbionths before the Re- 
view< was written, wiU shew. ** The methods followed by Dr. 
Wollaston, Professor BtsiseUus, Mr. Dalton, and every other 
person, who has Intherto turned his attention to the atomic the- 
ory, nae obviously not susceptible of any great degree of preci- 
sion. They have been guided entirely by the analytical re- 
iSeardbes, without any general principle^ direct their choice." 

In his Sviiera, he says, All acids,^crefore, (with the ex- 
OiBlptionof tnose above-named, sulphuretted hydrogen, tellurettod 
^dfogeo, and arsenuretted hydrogen) are combinatiofiS of 
funporters and combustibles. ||" i We ventured in the Review to 
What is iodielekcid? what is chloriodic acid? what is 
chloric nnid? what is Count Von Stadion’s perchloric acid? 
where Ut ibeir combustime element? we do not find it among 

I ^ ^ v' 

« ThomseSgS^^gaisiiiftfihEdM II. 3.. 
t System 
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cb ^kll' 6fi 'jiidun fionbuslibkfltt^^t* A^liefifiiq^ntiniiifMl^ to 
4Wda€t(Mi/3^ Dlttfon Let hhxliiarniig^iofedev^tat trfdldif 
Itdi^oraMlr^ojirfdBir^nouiju^ 
^WejAi^VladioBeohbxe^Mitt^cxi^jhbyw^ 
to*bm>^ttt9ontf o6ii^bt'Hi £te^aiQledtcwaii’diiii»)t^^ 
merit of whicfc^flioveydr, is tpo^teminenttksbe tatMsbedibif j^e 
J) 0 otdrfabEeAtHyatii 1 ;jD^i^endid>toi^ vamnlfbf Aisatile. 
Br^ ThoBisoa hasmidete8npage8tiQ'MsS^teBa^M>re(A»bt!8* 

tibo ;{tb6 firatrsuiteen of ^wbkb ise a^iun iils&rbTam-'abfriria^ 

«iQiiie«aiBg verbiage in tiie Femai&mg ihreejliS hbs oonsMlM 

to turn 'oopoi librMW* jof bis own; one o£ the moitiftfe- 
esthig msmobal bf moderh science. Vtt hebas the as8ii^iibe<$)|o 
S£Cy> Ifhaye giveii« I conedve, all the impcntant addittoAb^loO 
our knowledge of ^amecontainsd in Davyb paper. « If he will 
lodk into the article eahtbusttm in the dictioUaiy of cfaemiei^, 
published about /the eame time wi& his sixth editioD, hd ‘will 
find a multitude of important facts, drawn from<Sir H. I^aTY’s 
Memoirs on Fbunej of which there is no trace in his 
System. * * * 

Under chlorine in his Systetd^he saysof M.M. Gay«-Lussaeafld 
Theuardy they shewed that the opinion, thatoxymuriatic atSd 
contains no oxygen, might be supported ; but, at the same time» 
assigned their reasons for considering the old opinion as'ilrell 
founded. An abstract of these important experiments 4md 
been published however in 1809; these experiments dreio the 
attention of Sir H. Davy to the subject.” In our Review, the 
clearest evidence was adduced that Sir H. Davy's attention had 
been drawn to the subject of muriatic acid, long before thOse 
eminent French chemists had published their experiments, dn 
his answer he perverts as usual the drift of our animadversions, 
to suit his private purpose. On this occasion he is driven to 
the necessity of citing his well-known sAreasm, againtS l^atae- 
complished and amiable philosopher, H. Qay^LuSsao^ tritieh be 
vented in his Annals of Philosoptiy for Januafjr^ 1816. « It tuited 
his temper then, to advocate SirH. Davy's claims: for the con- 
troversy about the miner's safe-lamp, was yet in embrgd. » ' ‘ 
From bis answer, he appears to deny that the sun and fixed Stats 
are masses of light, or that the cause of light is condensedim (heir 
discs ; because in his System, he had affirmed of light, that 
the third, and not the least singular of its peculiar properties, 
is, that its particlex are never found cohering toS^ther, so as to 
form masses of any sensible magnitade/* The atmospbkre, 
electricity, and caloric, have also tffis jpeeuliar property. 

1 am accused of having ^pervertefi Davy's account of ohlo- 
riodic acid, to suit my own atomic notionst.'’ By accident, the 
detail of his perversion was left obt of out Review, ^ .We here 
insert it from the original manuscript for the Dr*s. edification. 

* Journal of biience XI., Ib3, t Answer, p. 239. 
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% Opj^tiug.i^i^ )vay-,” 8ays3k,£(.rK^Hry,';f^-lfiiid l^fe^w 
i^>9Q^.Jeu 4b9ft!0».e.thir4 oC Ua.w^ght-of 
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of ^eae tw^imidt9ug»i^ir^ atom: of 

to<p^e SLtojfik ^ for lAtta^ooinpositioa joI' tldorio- 

^ o4<Lo ^\purjpciial|y, rit mvAd oppo»» the 

aboffhgi^^dg oi»d bri^)rfoem^oilc)& 
lo^hiebj firqiBll.the fi^iseioii pf walioi^ saibepreotBioii could 
apt 1^ /ditaiiifid . He thus 40 oke to shew, 

tvthajt Siir.H*-!Dayy is'm iirre^, x eletive to the^ atomic pro*< 
portioned aud thathohindself is r^ht, in pitohin^ two atoms of 
cbloriue gainst oim of iodine, •fi ^ ;/v ^ 

^ho arlictep&o^^o^.acid in bis Answer," contains an unfor- 
tunate anachronism which it will puzzle his vevacity to reconcile. 

Soon after this^ 1 /went to ;Ql^ow (September or October, 
1817), and 1 was not in possession of a laboratory for nearly 
two years. One of the first things which 1 did as soon as it was 
in my power, was to repeat Dalton’s experiment (on phosphu- 
retted hydrogen). I found it inaccurate. The whole structure 
im^diately tumbled to the ground ; and 1 was led back to the 
original opinion which 1 had stated in my paper on phosphu- 
r^tted hydrogen gas. And those gentlemen who attended my 
lectures the ensuing course, will remember that 1 then gave the 
composition of phosphorous and phosphoric acids, precisely as 
in my sixth edition. Davy’s paper appeared soan ufter, and 
confirmed me iaihe smcuracy of my experiments-t” Dates are 
fatal to our Doctor’s statement. He gives us here to under- 
stand, that nearly . two yipars after his arrival in Glasgow, that 
is in the autumn p4}ai9, 1^ was put in possession of a laitora- 
tory ; and one o(tj[ie, first ^things lm did in it, was to repeat Dalr 
ton’s experiment. He adds Davy’s paper appeared soon. 
tjftery VE^e marvel at his venturing to publish so palpable a 
falseliood.' For in his Annals for May, 1818, we have anac- 
cpunt pf Sir H. Davy’s paper, on, phosphorous and phosphoric 
acids, which had been, read before tUp Royal Society on the 
preceding ninth of April. > 

^hp following is Thomson’s, notice, fifteen months before he 
waa.iu possession. of. laboratory; In the hypophosphorio 
ac^d ' the proportions, n^ill be 4$ ^osphorus, to 15 oxygen 

(3. : 1.0) 

I^^sphorpus acid 45 to 30 (1.5 : 1.0) 

And in phosphoric, acid.* 45. to 60 (1.5 : 2.) 

. f ^ On some future occasion, wh hope to give a more complete 

* Phil, Trans, fur lyi-J, jiart 2d. 
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account; of this • very^ Vfduablo and elaborate paper# #ie 
oonceive io-fae of ihe moat perfect specimens oranal^di^ 
resCarcbydiat the author bas proauc^V' ^/Tlp9 fiitUre occimMa 
nerer^ijlrOTed; iit hie nM'oditionvBri^VMmson a^^ 
fpif bimaeif s the mfin pait of the hoooutv'^ Ifhi^ in the fiirtt 
moment of adudtatiou, ha bere ^veetotbe^Buglieh phifoso|Aier.^ 
When be poblii^heid the preceding^ abstract, he set up ho clatiiM 
of aiifieiptdoti; Hcf doesms^t there say, as in the sixth editioh 
hiaSystem? The ana>yaUi of phospborottSaeid,gir^ by Davy, 
in hiapapm pnblUhed in thePhiksOpl^al TransactiOUsior idlS, 
exaedy agrees with mine, awi servesj^of course, to confifni itt.^ 
Now the Doctor's lott decision, prior to Sir H. Davy's pape^/ ia 
to be found in his fifth edition, published about six months be- 
fore. Here he says, It .will a^iear in a subsequent part of 
this section, that phosphorous acid is composed of 1.5 phoS^ 
phorus and two, oxygen.” Thus the acids of phosphorus are 

composed as follows : ’ 

■ Dr. ttomioB. r Sir H. Davy* ' . 

Phosph. Oxygen.** Phospli. Oxygen.- 

Hypophosphoric acid 1.^. 1 *•** 3 : 1 

Phosphorous acid 1.5 2 »*•• 1.5: 1 

Phosphoric acid 1^5 i *• 1.5: 2 

Our readers may apply to the preceding^ sample of critical 
chicane, any epithet which they please. 

With regard to the thermometer# we again affirm that his ac- 
count of it is contemptible, for he gives no directions whatever, 
how this indispensible instrument of chemical research may be 
constructed, orjmw its indications may be verified. This is the 
more necessary^ as the greater part of thermometers are very 
incorrectly made. The notice compatible with a mamial for 
general students, is surely very different from what we are en- 
titled to expect in a system. In lieu ci printed information, 
the Professor invites us to attend his lectures oh the subject at 
Glasgow, which invitation we have alreat^ given reason for 
declining. Indeed we had rather attend a Dutch prelection on 
Puffendorf. 

In the number of Thomson’s Annals published on the first of 
June, 1815, we find a copious abstract of Sir H. Davy’s paper 
on the dcutoxide of chlorine, read to the Royal Society on the 
preceding 4th of May. j. In Gilbert’s Annalen for February 
foildVring, that is eight months after Thomson's promulgation, 
and nine months after the abore public reading, we have an ac- 
count of what Dr^ Thomson, in one page of his system calls 
“ Count Von Stadion's deutoxide of chlorine, discovered about 
the same time;*^ but of which, he says with his usual inconsis- 
tency in the next page, “ it differs so much from the gas ex- 
amined by Davy, that it is probable they are distinct substances.” 

* Thomson's Annals, XI. 382. f SyUem, 6th Ed. I. 263. 

X System 5th Ed. 1. 266. 



■m 





^tlKsked to its tail. The atomic numW It^S^ ha now 

tildes for flaoric acid^ is very nearly that, dedkciMe from an 
'eJtperiment long agiothadirby Sir HrDhvyy on ^ftnate of potash. 

Twenty-two gradns of<fased sub-carbdnate of potash, decom- 
posed by diluted liquid fluoric acid, in an experiment made 
with ^6at care, was found to afford 18.15 grams of dry fluate 
of potash*. But 22 : 8,75:: 18.15 : 7.22; from which sub- 
Hraothig'thU atomic weight of potaidi^, we^have 1.22, to repre- 
enot an Bt^ of fluoric acid. ^ 

' hi Dr:7hoh)S<^^ Aiiswl*t/*We find ctae ’instance of complai- 
sance, which we' shall tt*y'iO;te|iay.; “ 1 Shall gratify,” says he, 
this laudable curiosity of the Reviewer. 1 ascertained the 
volume W Oxygen' gas in 'thb olefiant gas, by means of nitrous 
gas,^ aniplo'ying Dalton’s formula for the purpose t.” We are 
surprised that -so doughty- a disputant, should betray the secret 
of -nis errors in so silly a way ; for Dn Thomson^ in the 6th 
tSiHiioH of his Sysiem^ Condemns Mr: Dalton* s jformula, which, 
indeed,' had been sh^wii long ago by M. Gay-Lussac, to be 
good for - nothing. Describing Mr. Dalton’s formula; Thomi- 
son-says,,/* To: 100 measures of air, add al^t 36 of nitrous 
gas; .note the diminnUbh of .;bulk, and multiffly it by the 
product gives tbb bnlk^df oxygen in the air examined. * f kavie 
made many ' eiepi^n^ oh this subject ; but have vot dhthim^ 
result agreeibyi iinth ^each other. Sometimes the multipl^r- 1% 
^ S3 p;3664r£ while sbmetimeii it is as high as ss 0c42-Ji'’'lt 
was, the Fr^clr philosopher who first cleared 'up byhii -dde^ 
jtrine:.pfvOlum^ V^o strangely resisted by Mr. Dalton 
jieiplbicitles ; thus reducing the analysis of air, or gaseous 
iureS 'containing oxygen, to; great simplicity and precision. 
33r. ’fhomsott Will find a.fnlLjiccount of this important part of 
practical chemistry, in the Didtionary of Chemistry, Article, 
j9ih>iom:et£k. 

our Review; 'p, H5, hn ignorance of the mode of woftihg 
Bimplo equations id. is eil^osed, though he is perpetually 
iovolyiug the^plain^ dasbd^'hrithmetic in a mist of algebraic 
symbols, as pedan^ make nnldcky quotations from languages 
; Thd mbresttyro in calculation, would 
scl^riW committing the Doctm^S 

' '' I I "s"5'wi -iCSt ! ■ 7 - . . - ' • . ■ , ' .f . 'J 

WH' "': t p 267., 

1 6th Edit. III. p. 168. 



BfllDa<^'.''y«V bii'fll^nvEircrdusBbttdin^'Ke fOSilSi^k 

3t mberimtina 'oti .‘dife constittttibn of Oditbbtefted ‘hM^SpSlk 
oon^edfl Sijdl Very ^onrido^e ci^'i 
AiiyshC miBnated my^r^Adning iii We 
is aot worth while to put him tight.'^ This statement 
gefiier ^alse, KB'tfid'fondwijng qiiotatioti wUliMvh/ ^re b Ae 
Dd^t’s ejqi&tion ftboi, Ama^ ot Phllba^phy^ * 

tr , 

In the prosehtcase, A bs*I . a ss 0.d7S2 
£ SB 0.66 h ss 0.0694 

ConsequenUy =; O.SfilW.- 

Now affirm tbcy9Sitig«ft<acl|oaH^y will laugk/slltSii^ 

a shallow algebraist : for taking his own fori||>i|hi ai^d niuabATs; 
X r: 0.611 and not 0«8617Br^ Vfe shall be to see wfiat 

subterfuge V»U next be adopted, in order to^eeoape from 
dilemma. ^ * a* 

We shall now quote a passage from our Review^ to shew the 
Doctor’s mode of reply. T)m following sentence sbfve 
the Doctor’s incompetency as an experimentabek ^Unlqia 
the flask be very completely exhausted indeed of common 
air, combustion takes place, when the |>hoephuretted bydro^ 
is let into it.’ ^ This confession betrays poverty of invention, 
and ignorance of the methods previously practised in such 
cases. If the Doctor will consult J^ir H. levy’s Bakerian 
lure on the Alkaline Metals, he will find this philosopher., fllU^g 
his fl^sk witli hydrogen, and then ^xiiausUng that gas> in 
order to get rid entirely of the, ajtmqephqric oxygen*” 
affirm,” says he now, that my meffiod is ^ susceptible of 
greater accuracy than that which toe Reviewer insipuateSs ^h%t 
1 did not know His method, which f$ ffie ^(d^^pne, .com* 
paring the weight of a flask ffiled first with air, and then witheky 
gas> certainly does not remove the fallacy of which he bifqi^u 
complained in the above quotation, arising from the pamiui 
eombustiou of the phosphuretted hydrogen, by the residupVT air» 
and, indeed, since h?$ air*pump alwaya leaves a> nptebfp re- 
siduum of common air in his flask, his teet^qd” b tptali^ 
inapplicable to pho^plwretted hydrogeof. would advise 
him to fill his flafik after the first exhaustion, with axQte, and 
not till aftai a second, ori*periiapa, a thUld> operation, to 
admit the comhusMbte * j 

* jam the boasting tonowin^wbiqh hq talkft of bis eupewr ski|l>in 
taking the specific gravity 9 ^gases;is finely oontmteA wdth Us 
total igborance of ffie subject. Thas« Dr. Thomson speaks of 
himself as a person ^trbo has determined' the 'Specific gravity* 
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of ffiMto thslti^SO ’^ses, with a degree of e&iro^ did ael- 

dpd^equalledv a^n^er surpojmd^J* . . ^ 

^"Br/Apjdhifit ihhii^ " 'remarkjf^' the infthdice of iltfois^ m 
dibdi^i^Aiitfaa of tho^gaseo ”Minseirted.j!i| ifao 

imilMHr of.tha Annals* for May, IB22, jnatljf payiiflf !>«*• Thmrf 
son, mode of estimating the effect of .mdisture on the 
dehsities of the gasels, apt)ditB to tne-illb^ffa^ i^iednect^ Tho 
mlnciple of the method adopted by D^f .yicei.fqr. the^^same pur- 
ppse is true, but his number for 

suits ue erroneous.'* J)t. tJre’s nupS^ej; for the specific gravity 
of the Vapour of water ai''2l2^,ia 6«62^* and 0^24.is the num- 
ber ^ven by Mi Biot, ip his^aite.de Physique, on the autho- 
rity of M. Gay->Lussac t. Nothing is there said pf temperature, 
though it appears that M. 6aV*Lussaa ya|uabte researches, 
did give the relative densities of. air, for the boiling 

point of water at or Q.625. This is also the theoretic^ 
quantity, regarding two volumes of vapour of water, as consist^ 
ing of two volumes of hydrogen • • • • 0.1 3888 , 

1 of oxygen •... l.lllll' 

1.249^ 

one half of which sum s: 0.625, is the specihe gravity, air at 2 1 2^ 
being t.OOO. But as 1.375 parte of air at 212^ become 1,05333. 
at 60^, we shall have the oensity of steam at 212*^ to that of air 
at dO^s: 0,625 X ^ 0.481 and not 0.472, as adopted 

by Br. Apjohn from Dr. Thomson. 

We shall now give a tabular view of the different results. 

Gue». Sp, Or. of l)ry« Specific Gravity of JUoif t. 

Hioinsoiif. Ure$. Apjobn. 

Air, 1.0000 . . 0.9829 0.9934 0.9907 

Oxygen, 1.1111 . . 1.0921 1,1020 1.0998 

Azote, 0.9722 . . 0.9555 0-9660 0.9634 

Chlorine, 2.5000 . . 2.4583 2.4677 2.4644^ 

Hydrogen, 0.0694 . . 0.6839 0.0789 0.0761 

tire’s and Apjohn’s numbers do not differ much. Thomson's 
are ridiculously erroneous, and would vitiate every investigation 
on gaseous matter. The true quantities, computed from lire’s 
rule, are as follows : 

Specific jg^vity of Oases sliding over water at 6o^. 

Air • • • • 0.9909 

Oxygen, .... 1.0995 

j. Axotc^ • f • 0.9636 

^ Chlorine . , . . 2.4653 

Hydrogen, .V. -. 0.07648, 

* Antwerp p. S68, 

t ToMciem de la pesanteur specifique det gaz, et de guelque^ vapews. Vol. 
I* p. S83. 

X These quantities are taken, either from his late paper on the moisture 
of the gases, or computed from his formula. , 

§ Deduced from the numbers given at the end of the article, Gas •^Dic- 
tionary of Chemistry, 
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**■, '1% ratiQ, ibevefotc^” sayg Dr. Apjohn, “ of the dry g«t> ^ 

the expaa»OD produced in it, by the moisturej^e that of 

Dr; Thonmoti, thtCKsh acme oversig;ht, citosiderB this aa thtf 
ratio in voliii^. of the dry ^s to the steamy itrtth vhich itiv 

saturated, yrhereaa.’die tnue ratio of these ie that ofi^:l:in» 


asmuch as a, given ydlUme of gas, at any temperatute saturated 
with tnoistiirei cbntaias kuch steam as could exist at that 
temperature in a vacuum of equal capacity *.*’ In numbers, 
the first ratio is that of 0.983 to 1; the second is 56.7 to 1; 
and 0.983 : 56.7 :: 1 67.7; so that Thomson commits 

the trifling bluiidjer, on a subject in which he conceives himseff 
supreme master and proficient^ of making the volume of vapour 
in a moist gas about' of the true quantity. 

We see from these examples/* says Thomson in this won- 
defltful paper “ o» the influence oj humidity iri modifying the 
specific gravity of the gascsf “ that the specific gravity of air is 
diminished very nearly, by the volume of vapour mixed with it. 
And the lower ike temperature^ the more nearly does this ap^ 
proach to accuracy; because the specific gravity becomes 
always less and less considerable^* What ignorance of 
physics ! ‘‘ The densities of all the rest (except hydrogen,)** 
says Dr. Apjohn, arc diminished by moisture, and the 7nore as 
wc descend on the scale of temperature ; for as we descend, 
their specific gravities increase, and of course the difference 
between steam and the constant quantity 0.472. As an infer- 
ence also from this result, I may remark, that the rule so much 
insisted upon of taking the specific gravities of the gases at a 
low temperature, is so far from being general, as to apply to hy- 
drogen alone t.” Now listen to the regius expounder of science. 
“ I have little doubt that the specific gravity of hydrogen gas 
found by Berzelius and Dulong; namely, 0.0688, was a little 
too light, in consequence of the presence of the vapour of water 
in it t/' This is much too absurd. The vapour of water is seven 
times denser than that of hydrogen, and must therefore always 
increase the specific gravity of that gas. What a pity that 
Dr. Apjohn published his exposure of the Doctor’s notions so 
early. We should have been favoured ere long from his labo- 
ratory, with experimental determinations of the specific gra- 
vities of the gases, saturated with moisture, in which the re- 
sults would all have been clipped and trimmed to his fantastic 
tabular numbers, like the grotesque shrubs in a Dutch garden. 


* Annals of Phil May 1833. p. 386. t Annals of PhU, p. 387. 

f X An9uti$ of Phil, April, 1823. 
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HfHiQ speofid Mid gds 

’tftti Mmldtroitii 'becriy of'eqtiil> 


"iPhfe!Bfe’'atfe ^kp^dfinmts,"* adus me* R^61rkx^f€ftr/^tt \ 1^)^ the 
world may confide. Dr Thomson sinks them entir.>ly, and 
refers merely to his own^ pn which nobody can relv i . * 

Under Itthia, we find him re-asserting that 2.25, is equiva- 
lent number deducible from the mean of the foiei^n experiments. 
Now, according to Gmelin, 100 parts of catbouatc of lithia 
consist of 45,54 lithia, and 54.46 acid. But 54.46 : 275:: 
45.54:2.290, or 2.3 as we stated in the Review. Again, 
M. Vauquelin says, that 100 paits of lithia contain 13.5 of 
oxygen, and 56.5 of metallic base ; and 43.5 : 1 : : 56.5 ; 1 299 
for 3ie atom of lithium, to which, adding 1 for oxygen, we have 
that of lithia = 2.299 as above. 


He even defends his absurd method of piepaiing >uuHatc of 
barytes, by pouring muriatic acid on the calcined buiphurct, 
instead of adding it to its filtered solution, on the score that the 
muriatic acid of ccnnmerce is never free from iron. Chcjiiots 


who operate with pure acids (and the muriatic need bo 
contaminated with iron,) will do well not to vitiate their pro^ 
duct, by following Dr. Thomson's mis-direction. oau 

readily understand why he affects to prefer Mr. Dalton’s table 
of sulphuric acid, which at the specific gravity 1.8447 is, by 
his own shewing, 4J per cent, wrong, to Dr* Ure’s, which, it 
the above density, must be right, since it agrees with his ow'’. 
number, and >ft^ich, in the other points, is probably never in 
t/Mttp the amount of one-half per cent. 

‘ Doctor h peculiarly incensed at our exposure of the 
bundle of errors in his paper on oxalic acid, inserted it^ the 
Philosophical Transactions for 1808. We shall quote the pas- 


e Antwer, p. S68. 


f i7m«ter, p. 149. 





was " t«mp^te»d^ into 

'afl>fli«fMM(b|ia'\|«i»W* #?#%h#;||^,lsnoWrthat 1» »# yrpWv 

•/ The 

md,wj|j|jpacfinq»|aii))^«we!ffly>p3p^.w^»taU^^ 32.fi,’ 
perjmti Wv,’?«l^«»<dUgr^idly;^jl^l^..He. m^^ We 
]^|jri^th9,t, Wkj ^xj^ipients we^ oxalic aoia» 

,a jky opcamtee < Nawater .txtsMK|||^ / ^mr 
‘^TpipyedUf and therefore none was to be j9II^H||^<My .pear 
.' approach to truth in these experiments, 
luimerous difficulties attf ij^ieg my method, 

'fvidence of the great care 4^ployed in the experlmip^J^r ^he 
* words we have put into Italics are false, and he knowjflhein to 
me so, a.s the world shall also forthwith learn. 

“ Eighty-dihe fnraiq^of well-dritd oxalate or l/ne,’' says Dr* 
Thomson in jthe^^ove memoir, were exposed jm a .small retort, 
to a heat gradually raised to lodncss; the products were the 
following : — 

Ominii 

45.6 cubic inches of gas, weighing . . 14.8 

Water 6.4 

Residue in retort 62.4 

83.6 

Loss 5.4 


Total . . 89.0 

‘ 62.4 grains of residue in the retort were composed of 

Lime 33.4 grains 

Carbonic acid . 26.4 
^‘harcoal .... 2.6 


62.4 

•' V-.vr it is clear that the 89 grains of oxalate of lime were 
f . I .cd of lime 33.4, acid 55.6 = 89, The acid was com- 
plerelv decomposed, and resolved into the following products: 


Carbonic acid 33.1 

Inflammable air 13.5 

Water 6.4 

Charcoal 2.6 


55.6 


“ Had the experiments been made upon 100 grains of oxalic 
acid, instcacl of 55.6, it is clear that the proportions would have 


been as follows : 

Carbonic acid 59.53 

Inflammable air ...... 24.28 

Water 11.51 

Charcoal . 4.68 


100.00 


VoL. XIH. 


» Art^t/'Pr^ p. Ci 1 
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** The result of the other experiments on oxalate of lime >vere 
.i^eairl^tke^aineas the preceding.' ’ The fdllo^irng may bb iiiaicA 
ia^jnsund iuiinter&^ as the mean of the ^helef : ' ' 

Oxalic acid is a compound of Oxygen 64 
'' . " v Carbon 32 

' Hydrog en 4 

vVr . 

,, ,We shall now shew that more errors are crowded into the 
above concluding statement of the Doctor’s paper, than are to 
be found in any dozen volumes of the Royal Society’s Trans- 
actions besides. It is now known from the concurring results 
of Dulong, Berzelius, and Dobereiner, to which some decisive 
ones obtained in this country will soon be added, that oxalic 
acid, such as it exists in oxalate of lead, contains no hydrogen f. 
Kow as. Dr.' Thomson’s contained^ 4 per cent, of hydrogen, we 
must allow it 32 of oxygen, being the quantity equivalent to its 
saturation, and of comse 36 per cent, of water is the inevitable 
result — a quantity actually greater than the Reviewer assigned. 
Though he says in his answer, “ No water existed in the acid as I 
employed et,” yet we find in the very memoir under discussion 
1 1^ per cent, of water openly stated. But oxalate of lime is by no 
means necessarily an anhydrous compound. L’oxalate de 
chauX)” says Berzelius in his late memoir, peut se combiner 
avec de I’eau en deux proportions, dont Tune est C a O® + 2 ng. 
and the other C a + 4 ay • , et le plus souvent on les obtient 
melees ensemble}.” 

The above anhydrous oxalate is 8.0, to which adding 2 
atoms water = 2.25, we have the sum 10.25; whence such a 
salt contains in 100 parts 22 of water. Thomson’s contained 4 of 
hydrogen, along w,ith its saturating quantity of oxygen, constitut- 
ing a sum rr 36 per cent. Now this is exactly the quantity corre- 
sponding to 4 atoms of water ; for 8 oxalate -p 4.5 water := 12.5, 
and 12.6 : 4.5 :: 100 : 36. Now taking away these 36 parts of 
water, or 4 hydrogen and 32 oxygen, certainly foreign to the 
constitution of real oxalic acid, we have a remainder of 32 car- 
bon, and 32 oxygen, for its composition as given in the above blun- 
dering memoir. This proportion transferred to atomic numbers is 
3 atoms of oxygen to 4 atoms of carbon ; whereas its true compo- 
jS^Uion is; 3 atoms of oxygen to 2 atoms of carbon. Such teas kis near 
apprioach to truths or rather such was his affinity to error in these 
experiments i He makes the proportion* per cent, of carbon to be 
50, while it is only 33.3. Now it is clear,” said he, “ that 89 
giraioz of oxalate of lime, well dried, were composed of lime 
33.4^ acid 55.6.” From the sixth edition of his System, “ it is 
clear'* that 89 grains of well-dried oxalate of lime are composed 
of jime 39 . acid 61. For 8.0 : 3.5 :: 89 : 39; or^ rather 

* Phil. Trans, for 1807, P* 63. 

t See Berzelius’s paper on the muriates of platinum and gold* Annates 
de Chimie ct de Physique, Oct. i8ei. % IMd. p. lr>6. 
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08.9375. So erroneous is he in this most simple mstterl In 
line, nothing is clear from this memoir, Except the elaborate stu- 
pidity x>f its author. 

•In the answer we have three vain pages on mineralogy, but Dr. 
Thomson is careful to suppress the ’private reason, why Professor 
Jameson’s nam^ is 'erased from his references at the bottom of 
the pages of his sixth edition, while the text is retained ; why 
every reference to theScotish Mineralogist is expunged; and 
why, though in the sixth edition of the System, he has re- 
tained, most servilely, the long chapter “ Of Compdund 
Rocks,’’ amounting to 35 pages, borrowed in his fifth ftoih 
Professor Jameson’s Geonosy, he has now obliterated the fol- 
lowing note acknowledging the obligation ! “ For to that im- 
portant work (Jameson’s Elements of Geonosy^j) I earnestly 
recommend the attention of every mineralogist. The sketch hi 
the text, though only a very short abridgment, is as detailed as 
is consistent with the nature of the present work, I was indebted 
to Professor Jameson for the whole of the materials out of which 
it was formed,** 

Under “Analysis of Minerals” in his “ Answer,” he says, The 
Reviewer has pointed out one or two typographical enors, and 
invented as many more.” This is a palpable falsehood. The 
blunders pointed out by the Reviewer, in Thomson’s ChajHcr on 
the Analysis of Minerals, arise not from the carelessness of the 
printer, but the habitual inaccuracy of the author, which is 
here so redundant as to leave no room for invention on the 
Reviewer's part. 

His assertion about liquid muriatic acid we had nearly passed 
over. We affirm that such experimental results as he gives, 
vere never obtained ; for they are impossible ; and if he knew 
any thing of Chemical Arithmetic, he would not have offered 
them to the public. The demonstration is given in the Review, 
as clearly as numbers can make it. If he wants more evidence 
on this subject, he will find it in the last number but one, of this 
Journal. 

With what decency or prudence can Dr. Thomson speak of 
the severity of our censure of Berzelius’ mineralogy in an early 
number of this Journal, when he himself the sole cause of 
that severity, by ushering before the En^ish public a pretended 
translation of the Swedish work, so distorted and erroneous 
as to excite the grief and indignation of its celebrated author^' 
and to lead him to lay a formal charge of something like lite- 
raiy fraud against Dr, Thomson, before the tribunal of EurOpem 
science * ! 

We have taken some pains to ascertain how far Dr; Thomson 
is. correct in what he says, pages 253 and 254 of his Answet'^ 
y 

it See the complaint of Berzelius, in our Review of his Treatise on the 
Blow-Fipe, page 3iy of this Number. 

2B2 
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carac^Ding Sir IL Davy, and the atomio. theory ; and we’.fire! 
warranted in affirming, that his account of the matter is alto- 
gether false. Sir H. Davy has never embraced the atomic 
theory a^ taught by Mr. Dalton, or as expounded by the Ftegius 
Professor. .With the first and great part of the doctrine of che*' ■ 
mical proportions, that of reciprocal saturation of acids, bases, 
and salts, Sir H. was acquainted long before Mr. Dalton 
broached it. It was clearly taught by Richter; and a fine ex- 
ample of it is to be found in tlie Chemical Researches 
on Nitrous Oxide, bearing date, June 25, 1800. We know, at 
the present day, of no single specimen of chemical equivalents 
blettcr developed than the following: ‘‘ Hence,” says Sir H., 
we gain the following equation ; — 

“6.5 green sulph. of ironn 2.41 sulph. acid+ 4.1 gr. ox. iron. 
J.44 nitrous gas =0.64 nitrogen + .8 oxygen- 
1.0 water z: 0.85 oxygen + 0.15 hydrogen. 

Equal, 

3.2 sulph. ammon.= 2.41 sulph. acid + 0.64 nitvog. + 0.15 hydr. 
5.7 red ox. iron =4.1 gr. ox. iron H- 1.6 oxygen t.” 

Was the author of this equation, and of a raullitude of similar 
researches, published so early as 1800, to get his first glimpse^of 
the atomic theory, as "J'hoinson miscalls it, or of the theory of 
reciprocal proportions, from any long conversation with Dr. 
Thomson, in 1807 ? How dare the Dr. say, therefore, “ 1 knew 
from Davy himself that he had no idea whatever of definite pro- 
portions till Mr. Dalton had made known the outlines of his 
theory*,” Mr. Dalton, tlirough the courtesy of Sir II. Davy and 
liis friends, was brought forward to lecture in the 11. I. in 1803; 
at which time this ingenious observer thought he saw in Sir H. 
Davy’s researches on the compounds of azote and oxygen, indi- 
cations of multiple proportions, an idea manifestly thrown out 
and abandoned to the world by Mr. Higgins, a few years before. 
Sir 11. Davy, with that integrity of intellect and attachment to 
the Baconian logic, which distinguishes all his inquiries, thought 
that JNlr. Dalton strained experimental results to suit his theo- 
retical opinions, and therefore hesitated to adopt the second 
part of what is now called the atomic theory, namtly, the doc- 
trine of multiple proportions, till experiments should demon- 
strate its truth. Mr. Dalton persevered most laudably to 
make out, by an extensive induction of facts, the justness 
of these views; which received their final confirmatii>u from 
Pr. W^oilastorfs paper on the super-oxalic and sub-oxalic salts, 
and M.i Gay-Lussac’s beautiful memoir on gaseous volumes. 
At present, the theory of reciprocal and multiple proportions, 
as taught in Sir H. Davy’s Elements of 1812, is undoubtedly a 
much truer representation of chemical principles than any thing 

Researches concerning nitrous oxide, p. 173. 
t An«i\\er, p. 25-1. 
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which Dr. Tliomson has ever written, or can ever write oh the 
subject. 

We^have now accompanied the Doctor throug^h the various 
turnings of his tortuous course, and our readers must perceive 
how heavily his Answer has fallen back upon himself. Many of 
oar most important criticisms he prudently shrunk from ; but 
as these are fully before the public, we shall not fatigue our 
readers with references and repetitions. 

Had Dr. Thomson confined his “ Answer’* to the statements 
contained in our “ Review had he endeavoured, as he should 
have done, to have vindicated his character as a systematic wri- 
ter by a calm and temperate reply, showing that our charges 
were exaggerated, and our conclusions erroneous, we should 
have left him in the quiet enjoyment of such refutation ; but the 
tone and tenor of his answer are such as amply to coiifiim the 
justice of our criticism, and to seal his own cojidemnation ; it is 
overbearing, petulant, and personal — full of topics entirely 
irrelevant, and evidently brought in with a view of drawing 
the reader’s attention to any thing but the subject of our 
animadversions, hi language much stronger than wc should 
have any where used, Dr. Thomson tells his readers tliat we 
have accused him of being utterly incapable of writing Euglisli; 
of being ignorant of the first principles of arrangemeni ; of hav- 
ing made many false statements to promote his own absurd and 
erroneous chemical speculations; and of having stuffed his book 
with imiuiuerahle errors, arising from his want of acquaintance 
with tlie elouionts of chemical science. These, we repeat, are 
Dr. Thomson’s words; how far they are /rwe, wc now leave our 
readers to determine. 


ART. XII. 

ASTRONOMICAL AND NAUTICAL COLLECTIONS. 
No. X. 

i. A Tahhi 1o fadlifah) the calcvhiiion of the Etjiiation to equal 
AltitndrsT h<j J). Josni’ Sancuies Ceuolm’.ro, Lieutenant of 
a Friyalr of the. National Navtj^ in the Observatory of the. 
City of Saint Ferdinand. Translated and communicated by 
iMu. An rniKw L ivingstone. 

Call the hour shown by the chronometer at the time of the 
first observatiou in the forenoon H, the corresponding apparent 
time A, the lime which the chronometer is fast of apparent 
time the horary angle in parts of the equator P ; and wc 
shall have i/ = /a + a 

h = 34'- - -I P. 

15 
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And consequently 

jy=:24'' + a-JLp. (^) 

15 

For the covrespoiHliiig observation to the afternoon, iinficatkigi 
the quantities by the same letters, but with accents to distin^ish 
them, and adding 24** to that both observations may reckon 
from the same time, we shall have 

24'* + A' + a' 

a'=JLp' 

And therefore > 

24'‘ + W' = <^ +i. F. (B) 

15 

The equations (A) and {B) give 

+ (C) 

15 


The quantity ^ (a + a) is what the chronometer is fast of the 
precise middle time of the two observations, which is nearly the 
time of apparent noon; and the equation (C) shows that 
what it is fast is equal to the half sum of the two times H and 
plus a correction equal to half the difference of the two horary 
angles reduced to time. 

The chronometer has been supposed fast of apparent lime, 
and this may always be considered as the case, for if slow it can 
easily be read fast by merely subtracting what it is slow 
from 12'*. 


Spherical Trigonometry gives 


i (P'-P) 


1 . 
If * 


sine ^ (P' — P) 


Tang. L. 
Tang. D. 


tang.-J(P'+P) 

X being the sun’s declinatory movement towards the North 
Pole in the interval betwixt the observations, L the latitude of 
the place, supposed North, and D the declination of the sun, 
also. Nordiy calculated for a lime equidistant from both obser- 
vations, which in the present case is the declination for ap* 
parent noon. 

In this value of ^ (P — P), the quantities of the third order 
only have been neglected, being absolutely insensible, is has 
been shown by in lus Treatise on Astronomy, 
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If the interval expresswl in hours is called T, it is easy to 
sec that 15® T — P 4- P'. 

Ji tne diurnal movement in declination, is expressed by d 2>, 
it also follows that 

24** : T :: AD i x ^ AD 
24 

Substituting these values in the expression of ^ (P' — P) and 
dividing by 15 to reduce it to time, it results that 
iiP'-P) ^ ' i T 

15 


360. Sine ^ 15“ 


d D Tang. L 


iT 


360. Tang. 


dD Tang. D 


^ A JD Tang. L — BA D Tang. D 
And in the last place, substituting in the equation (C) 

The hour of apparent time by the chronometer i (H + H) 

— A AD Tang. L 
+ PdZ)Tang.D 

The two last terms jointly form what is denominated the 
equation to equal altitudes. 

If another corresponding altitude is observed the subsequent 
forenoon, and designated by the same letters, but with two 
accents, to distinguish the quantities appertaining to this third 
observation, we shall have 

24’* + /?' = a' + — P' 

15 

H" = 24'* + a" - — P" 

15 

And consequently 

-I (a' + a") = ^ (H' + FO + (£) 

lo 

The quantity ^ (ja! + O chronometer 

was/a$^ at midnight, or what is the same, the time of apparent 
midnight by the chronometer. 

We shall also have in this case 


i(P"-P^ s: 


i * 


Sine i (P* + P') 

TMg. -i (p + ry 


Tailg. L 
Tanf. -iy 



356 ' NmiicahCMeetkmi . 

of Vailditlbn of the deelin^ttion from the titne^of the 

af^hioon until the time of the observaUoii of the following jfoMH 
noon, and ly the declination for iaidnight, or tlie timet equin 
dislatit^m both observations; calling the interval in time 
we have as before 



(F + P") ^ 15^ (24;. 
i (P' + P'0 - 180® - 



Substituting these values in the expression of ^ (P" 
keeping in mind that 

Sine (180'' -ilf) ssSineilf 
Tang. (180° - M) = - Tang. M, 
and dividing by 15 to reduce it to time, it follows that 

15 


360 Sine 


ine (15° 


i r 


360 Tang. (15° y) 


, d D Tangr. D' 




d D Tang. L 


= A' AD Tang. L + B'dD Tang. D' 

Finally substituting in the equation {E) 

Time of apparent midnight by the chronometer = J (//' + H") 

+ AAD Tang. L 
-{-BAD Tang.P' 

Comparing this expression with that which we have before 
found for noon, we see that they only differ in the sign of the 
first term of the correction. And thus, taking altitudes of the 
sun in the afternoon, and corresponding ones the following 
forenoon, we can find the time of midnight by the chronometer 
with equal facility, and by the same calculation as for noon, 
only changing the sign of the first term of the correction. 

The interval T or T ought strictly to be computed in apparent 
time; but good watches go so accurately, that 24 hours by the 
watch will be so nearly 24 hours of apparent time, that the in^- 
terval shown Uy the watch may be considered as the interval of 
apparent time, without the least risque of any sensible error. 
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^ T&e Mblfi^hereafter inserted gives^cthek^I^arjlthniis of 4^ ' 
to fotttT^jiaees of figures; it.ifi of ^iogle.jenl^r t)ie acguna^l^f) 
beiii|r thoJnterval, V oc elapsed t^e ^ole cal^ , 

cul&ioatof die equation Logatithms to Qaly^tbuF jda^ps^of figur^a^^ 
suffice. 

Log. A + Log. d D + Log. Tang. L = Log. of the first part ; 

Log. B 4- Log. d D + Log. Tang. D m Log. of the second part. 

Thus we see the whole operation reduced to finding the Loga- 
rithms A and B by the table, and three others to four places of 
figures by the ordinary Logarithmic Tables, of which every 
observer must be possessed. 

In relation to the signs, the factor A is positive if the cor- 
rection is required for midnight, and negative when it is wanted 
for noon: is negative when the interval exceeds 12 hours; 
d 2) is negative when the declinatory movement is towards the 
south ; Tang. D is negative if the declination is south ; as is 
also Tang. L when the observer is in a southern latitude. On 
the right of each logarithm may be written the sign of the factor 
it represents, in the form shown in the examples. 

With what has been said, and giving to each part the sign 
which results from the general rules of multiplication, the cor- 
rection is obtained with more facility and accuracy united than 
by any other mode with which I am acquainted : in fact, the cal- 
culation is very short, symmetrical for both parts, the result 
exact to the tenth of a second in all cases which offer in practice, 
and answers for either the sun or the planets. 

The declination of the sun must be taken from the Nautical 
Almanac, for noon or midnight, as may be required ; but that of 
a planet, for the time of its superior or inferior passage. 

Some may consider the attention to the of the factors 
necessary to show that of the product as troublesome, desiring 
some particular rule as better for assigning the manner in which 
each part of the equation ought to be applied. Persons of so 
bad a taste may avail themselves of the following ruleja when 
solar altitudes are observed ; which will most frequently be the 
case. 

The first part is additive when the sun's longitude is greater 
than 3« and less than 9% otherwise it is subtractive. But the 
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pHm in Bomh ]atiitttde> or If cbr^dti^it is 
•^rsquired for midnight, tmless hoth' these circumttiances coO^iV. 

^ The seeood part is additire when thh sun's Ibngitud^iB 
f^ebeiided between 0« 3% or between 6^ and 9* ^ btheiVise 

subtractive. But this application changes if the interval ex- 
ceeds 12 hours. 

. Example*. On the afternoon of Che 17th of Septefmber, 1310, 
altitudes of the sun were observed at Marseilles ; and equal ones 
on the forenoon of the 18th : the interval was 21^ 50”* ; the la- 
titude of Marseilles 43° 17' 50" N. : the “ Connaissance des 
Tems^" gives the sun’s declination for midnight of the 17th at 
Marseines as 2° 14' 23" N. ; the diurnal declinatory movement 
dD being — 23^' 14" =s ■»- 1394". With these data the equa- 
tion to equal altitudes is required. 


Log. A (Table) 

9.0349 + 

Log. Tang. L 

9.9742 + 

Log. 1394" 

3.1443 — 

Log of 1st part 

2*1534 - 142", 37 Erst part. 

Log. B (Table) 

9 0172 - 

Log, Tang. D 

8.5923 + 

' Log. 1394" 

3.1443 — 

Log. of 2d part 

0.7538 4- 5, "67 second part. 


Equation for midnight — 136", 70 = 2“ 16", 70. 

Former tables which give the equation for noon, and which 
arc to be found in Lalandc’s Astronomy, Mendoza’s Collection, 
and several of the Spanish Nautical Almanacs, have all of them 
the following defects : — 1 st, they arc of double entry, and con- 
sequently both complicated and troublesome in use, exacting 
double, and even triple, proportional parts : 2d, they are con- 
structed for short intervals, and consequently ** in the majority 
of cases” cannot give the correction for midnight: 3d, they 
suppose the perihelium of the earth, and the obliquity of the 
ecliptic, constant, and it is necessary if accuracy is required to 
renew them from time to time : 4tb, they are of no use for planets. 

Barotf Zach, in 1812, published at Marseilles, at the end of 
his particular tables of aberration and nutation, others for the 
present object which we are engaged in ; they arc free from the 
1st and 2d objections, but the 3d and 4th still remain in his 
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XIX!4^ deduce dquation of Attitudes from 4«se 

taUeSf, 3 tbe author duds two auxiliary arcs » and 0^ and two 
numbers a and b ; and afterwards has to seek five logarithms to 
seven.places of figures, and even then in the preceding example 
whichrhe has computed in his introduction, he does not arrive at 
the exactitude of the tenth of a second. In fact, he himself 
says, that using his table XIX^ he found for the correction 
— 2“ i6%77/' 

It is true he proposes another method accurate in its results, 
and applies it himself to the same example ; but by this mode 
the same two auxiliary arcs et and 0 must be found, and also 
seven difierent logarithms to seven places of figures, although 
two of them are constant,*’ to obtain the solution — 2* 16%67, 
which is the same we have found with so much greater fheility 
witli merely the unimportant difference of 0%03. 

On this occasion we ought to notice some ambiguities which 
Baron Zach has overlooked in the application of his tables to 
the correction of the transit of a planet, determined by means of 
equal altitudes. At Florence, he says, Mars was observed on 
8th April, 1809; the interval being = 8** 20"^; dP cs 
+ 38" ; latitude = 43° 46' 40" N. ; declination = 6° 9' 40" S ; 

required the correction for the planet’s superior passage ? 

By our method we shall have 
fLog. A (Table) 8.1155 - 

Log. Tang. L 9.9815 -J- 

’ Log. 398" 2.5999 + 

Log. of 1st part 0.6969 — 4", 98 first part. 

Log. B (Tabic) 7.7799 + 

Log. Tang. D 8.9558 - 

^ Log. 398'’ 2.5999 + 

Log. of 2d part 9,3366 — 0",22 second part 

F^iuation — 5",20 

Baron Zach finds, First part + 4", 97 
Second part — 0",22 

Equation . . . . + 4", 75 

. Re-examining his calculation (page 36 of the prefatory 
part of his little work already cited) and correcting the slight 
oversight in taking out the number corresponding to the Log. 
0.6968897, wc fiud for the first part + 4'',98. Correcting also 
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given, the sign + to.the Taag. of t&e declination in 
thfc^ ca^cui^atkin of tlie second part 'when it ought to ^ bear the 
sj|gn -r in consequence of the deolination being South,* vre find 
or the second part + 0' and tlie total equation + S'\20, 
^Q.aame that we have deduced above, but with the contrary 
sign ; it thus appears that independently of the oversight pecu- 
lifu: to this, example, Baron Zach has changed the sign of the 
whole equation. 

To make this more perceptible, let us calculate the other ex- 
ample proposed in the same page. At Pisa equal altitudes of 
Venus were taken on tlie 23d of March, 1809; the interval 
being = 8** 50"“; latitude 43® 43' 11" N., declination cr 
20° 42' 40" N. ; and di) === + 20' 5", or 1205". 

Log. A (Table) 8.1272 - 

Log. Tang. L Q.OvSOG + 

* Log. 1205' 3.0310 4- 

Xog. 1st part 1.1888 — 15", 45 First part. 

Log. B (Table) 7.7322 + 

Log. Taiig. D 9.5776 + 

^ Log. 1205" 3.0810 + 

Log. 2d pait 0.3908 + 2", 46 Second part. 


Equation ... — 12", 99 
According to Zach + 12", 98 

It is thus seen that using Zach’s rules tlie sign is equivocal 
for the passage of planets ; this, in my opinion, arises from that 
celebrated Astronomer’s having changed (without doubt from 
inattention) the fundamental formula for the correction of the 
superior passage. In eftect that formula is as we have already seen. 


Equation of altitudes = 



. — dl) Tang. L 

360 



-L.dDTang. i) 

360 


Zach exhibits this in his work before mentioned (page 30,) 
with^jd^e signs reversed. 

Mr. Delambre has also mistaken the signs of the analytical ex- 


pression of the equation Ibr rniduight, or the iurerior passage, in 
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his Compendiumof Astronomy y (page 2^3^) and in his Astrondmyi 
(vol. 1st,* page 560«) This may easily be seen by comparirt^f 
the said expression as found in the two Treatises just cited, with^ 
what we have above deduced, or with that ‘which the author 
himself has stated to be correct in the prefatory part of his Solar 
tables, published by the (French) Board of Longitude in 1806. 

Such mistakes, and made by such respectable authors, have 
obliged me, at the beginning of this memoir, to occupy myself in 
giving demonstrations of both formulas, in order to show, be- 
yond a doubt, which are the correct expressions. 

The same Mr. Delambre, in the drst volume of his Astronomy, 
has given tables for the equation of altitudes ; by which five 
logarithms arc to be found, as in our method, with only this 
difference that four of them arc found in his tables ; it is how- 
ever necessary to have recourse to the ordinary logarithmic 
tables for the tangent of the latitude ; and to find the two parts 
of the equation by means of his logarithms : besides, four pro- 
portional parts arc almost always required for the four loga- 
rithms which his tables furnish, while by our method no pro- 
portionals arc required ; except, perhaps, for the logarithms 
A and B and in finding the log. tangents of the latitude and 
declination, the nearest minute may be used, without danger of 
any sensible error in the result, from neglecting the odd seconds, 
i believe, therefore, that if no disadvantage attends Delambre*s 
mode, it at least has no advantage over our method in point of 
brevity. In regard to accuracy, the 1st table has the 3d and 
4th defects of the general ones of double entry which have 
hitherto been in use, defects common to all the class of which 
the sun's longitude is the argument. In the case of the first 
example we have given, with the said longitude for midnight of 
the 17tli, at Marseilles, (174® 22') the tables we speak of give 
2“ 16", 9 for the equation of equal altitudes, differing from that 
found above by Zach’s accurate method, and by our own, by 
0%2 ; a quantity which Astronomers will not disregard without 
some reluctance ; to this may be added that the differences in 
the said 1st table are considerable in some cases, and the inter- 
polation is consequently very troublesome. 

Those who, nevertheless, prefer Delambre's table, ought to 
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, keep iirmhid that d(ere is a mtstake fiTtha 
' pagesdra^' lUtdema 4th. Ilie whde of that 

^the log. froih 180®to^i35*» ©fthe feim^lbtogi- 

tude Ought to have the sigh + in J)lace of — which hds thewj 
been assigned to it either through tlie Inattention ojp the cele-i 
brated author, or from ~aii error of the prefes. TherS is also 

another inistakc in the 2d table in the^log, ( \ 

j Vtang. y’ 

corresponding to S'* 20® of half-intervals /a:^ which ought to be: 
0-7660 instead of 0-7460. 

Finally, we cannot do less than recommend to astronomers 
and travellers, who are desirous of regulating their timekeepers 
by equal altitudes taken on two or more consecutive days, the' 
advantage which results, without any increase of troublie, from 
making all the observations corresponding ones ; that is, if in 
the forenoon and afternoon of the same day equal altitudes arc 
obtained, it is very desirable that those of the subsequent day 
should not only be equal between themselves, but also equal to 
those of the preceding day ; and also that the same should be 
the case on the subsequent days. Proceeding on with this care, 
the time of noon and midnight may be accurately found, and 
consequently the exact rate of the chronometer from 12 to 12 
hours, thus establishing confidence in any observation made by 
that timekeeper during the interval from one rating to another. 

It is also useful to take altitudes in the afternoon when clouds 
have prevented them from being observed the preceding fore- 
noon, and with these and corresponding ones next forenoon the 
chronometer’s absolute rate for midnight may be found ; this is 
Still more requisite if any observation is to be made by that 
chronometer during the same night, for it is interesting tb ob- 
tain a rate for tbe-timekeeper which vfill assure the apparent or 
ineSM time as near as possible to the time as shown by it when 
iihy phenomenbn takes place. 

, It appears that many foreign Astronomers practise this 
method, and thus my advice is principally addressed ' to my 
countrymen, among whom I have seen none use it, notwith- 
standing its facility and utility. 




































IfKbf it'b Tieg^O^e t^lieh the e6heccion h ; 

h'oofiii^e]9e«ftjbe4fU u^#aii^ for m ^ 

la like immu treating of a plaaet, the factor A is 7iegative\ 
if lie eorreetioe tbr its superior pasaagUi but poiitive 

it wenled for'itl^kiferiar passage. . 

, T^eflieter jjis jJoritii^whea the interval is under 12 hours, 
Siod negctti^e wbeu the iutervid is greater. 

This is what the signs affixed to the Logarithms in the table 
indicate. In the logarithmic differences it may readily be seen 
that the signs merely indicate whether the logarithms are in- 
creasing or diminishing, and are entirely independent of the 
sigu^ of their columns. 

When the argument falls betwixt two of the times in the 
table, the use of the simple proportional is sufficient, and the 
magnitude aiid inequality of the differences, in some instances, 
need cause no uneasiness. 'J'he log. B, for example, vaiies 
unequally and rapidly near 9**, 12% 14^, and 21**. Let us sup- 
pose, therefore, cl D it + 17' 10", D = 17® 2', these values pro- 
duce a inaxinmm in lh(* value of d 7) tang P for the sun. Not- 
withsUiiding this, the error from using the birnple proportional 
will not be so much as 0%02. 

If the interval falls betwixt 11*' 50‘“ and 12% or betwixt 12'* ' 
and 12** 10’", the second part of the equation is calculated in the 
first case for 11** 50'% and in the second . jr 12^ 10*® : the result 
will always be a very small quantity; with the knowledge of 
this, and that witli an interval of 12** the second part is = 0, it 
will be most easy to find the second part by the given interval. 
It may be noticed that the same precaution is required for this 
rare case in using Dclarabre’s tables. 

In relation to the iirsypart of the equation, the use of the 
simple proportional produces only an error of 0*,05, with an in- 
terval of 20** fi*" in the latitude of 60®, d D being =r 23' 40% 
which is the maximum for the sun. If the interval were greater, 
it would be a proof that the altitudes had been taken with less 
than two hours for a horary angle*, and this might pr^ucemuch 
greater uncertainty in the result of the observatiOTi^, than any 
Vor. Xin. 2C 
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err<ji^ which could atise from the use of the sin^plp proportional. 
This error, .even with al** 56“ of interyal with the same latitude, 
and the utmost value, of d D., would amount only to of a Second. 
But as such circumstances are very unfavourable for the deter- 
mination of the time, they do not offer themselves to us in prac- 
tice, and it follows that in cases whidh really occur, the use of 
the table, taking tlic simple proportional, is accurate to the tenth 
have asserted in the preceding memoir. 

San Fernando, 1st May, 1820. 

Translation finished at Liverpool, 

24th December, 1821. 

A. L. 

ii. An Essay on the easiest and most convenient method of Cal~ 
cidatvng the Orbit of a Comet from Observation. By Wi lliam 
Olbers, M D., 8 VO. Weinar. 

(^Coiituiucd from Vol. XII. pa^e 151.) 

§. 58. 

Supposing now ude to be the projection of the chord of the 
earth’s orbit on Hie plane perpendicular to the middle position of 
the revolving radius for the earth ; and «A, dD, cC, projections 
of the lines of direction on the same plane, 


c 
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we have CO : AM = - . : -^^_,andcO: aMs 

’ ' 8in COD sin DMA ' f 

r- ^^ - ; . ; consequently CO' + cO = J"' =: 

sin COD sin DMA i J 


( Now calling «M = / 
V DA ad ) sin COD ^ 

since Aa AM we have also, as in §. 38, 

DMA = 6" — b\ COD == 6"' — 6'"; and the equation becomes 

r = !!■*!: ( 3 - -/) + V Again, if we put 
sin.(i'"-i")^DA^ ■” ad'’ ) ^ ‘ 

DC t" , , fid i' It rn r'" sin. 

._= — + p, and _ = _ + o,we have, §. 57,p;=i 

DA t ad t r sm. t 

- J:, and 0 = R'" (A"' - A") _ ^ ^ ^u.^V'-h') 

t ^ 11' sin. (A' - A') f' sin.(6"'-//') 

( 4 y+p3' -pf +^) ; and since, § 38, "'»• - N, 

\ t Sin. [b —0 ) t 

we have 3"' = N (1 +£p)3'+ 1 ^ . T - P) ~ 

i sin. (b — b ) 

Now wc liad, 38, p = and g = .-r — 

^ sin.(A"-«') ^ sm.(A"-«"')- 

consequently [since Mj' = (1 + 

/ _L cos b'"f ^ - __ ad sin b‘' ^ 

^ sTn - O sin (A" ~ O ’ ' sin (6" - 6') 

R sin (A - A) sin b substitute this value of f 

sin (// - b) 

in the second part of the value of it will become h = 

R sill. (A -- A) (<7 — p) [since sin (6"' — b") = sin 

(tang b" - tang 6'") sin (A" — a") 

cos b'" - sin 6" cos b"\ which, divided by cos 6" cos 6"', gives 

tang //'' - tang b "] ; and substituting the values of tang b" and 

, I R' sin (A" - A') (7 - p) tang 0' 

tang h , we have h r= - . ---- Vn ? '^ r '^Tirn 

® tang0' sin(A"-« )-tang0^ sin(A — « ) 

R' — A ) (7 — p) w denominator is the 

tang 0" — m sin (A!‘ — a ") 

2 C 2 
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same that has been already employed for M> 3^4 andjj^‘ 
whole equation becomes . % 

■, R'sin(A"-AOft-y)V . 

t V" + y ; e f tong^« _ MBin ^A" — O ' 


% 59. 


Hence we have the values of v and k in the e<wation = 
(M+i/) ^*+hj which determine the influence of p which 

were before neglected, on the value of ; and the equation might 
be 'applied to the correction of the elements already calculated. 
But the labour may be much abridged by observing that the 
already found can differ but very little from the true value 
which is now to be found ; and if we call the approximate 

hp' 

value (^), we shall have, since k is also small,-~s= A, and the 

C?) 


t' h\ 

equation for will become (I +*p.p + ~j and hence 


(M + v) V being = -?iL. p + 

^ (e) 


i 60 . 

In order, therefore, to correct the two equations for r'" and 
A'", we must multiply all the coefficients which contain M by 

n= H, and those which contain M* by H*. The equa- 
ls 

lion for r' remains unaltered ; and since the logarithms of the 
coefficients are already found, the operation is by no means 
diflicult. 


61. 

U will be convenient in the mean time to collect the equations 
for the determination of H together, for the sake of employing 
them more readily. When we have found (^), which is the ap- 
proximate value of the time and distance at the perihelium, 
and i// the true anomaly at the middle observation, as well as the 
differences of the anomalies r and we must compute 
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r* sin T 

ilu 


il 


‘ R' sin f A" - A') ’ 


h = 


(A" -A') 

R' sin. (A" — A') (q p)m 
tangiS^'— «isin(A''-0 


and then 


. H» S + Jl’p + _i_. 

(e)M 


U)M 

But since in the last member of the equation for H, the h is 
divided by M, the expressions for these quantities having 

nearly the same denominators, we may take at once 


k 


(e)M 

R' sin (A" — A') (a — p) mt* , . , , . , . „ 

— r — ttt ^ and with this value of H we 

(^) ( m sin (A — a!) — tang /3) 

may proceed to correct the coefficients. We shall then obtain 
two new equations for r" and A" very little different from the 
former, from which the corrected value of ^ will be found so 
much the more easily, as its limits are so nearly ascertained by 
the previous determination of (§). Two new hypotheses for 
and an easy interpolation, will be fully sufficient for the purpose. 


§. 62. 

In order to illustrate the mode of computation still more 
completely, I shall return to the example of the comet of 1769, 
§. 46, 47. We have already found (§. 51) yp ==: 138®.l9'.55", and 
we had ^ = 135®.52'.24% ^ “ 4°.27'.46'', consequently 0 * 
2®.27'.3r', T rr 2®.0M5" ; we had also / = 1.02367, and r'"as 
0.83504 ; consequently for p we have 

Log r 0.010160 Log r"' 9.921707 

+ Log sin T 8.543722 + Log sin <r 8.6^32433 

8.553882- = L(r"'Bin<r)8:554140 

— L (r sin v) 8.553882 

=:L. 1000.60 0.000258 

And in this case being 1, we have fp s= .00060. 



370 Agronomical and Ndvlical’C'^ttecHom. 

For q we have A" - A' 3° sa'.ae*, and'!'" 

3*‘.53'.4t)‘'rH6nce ' > h 


Log R' 0.003132 Log R'* 0.002184 

, . + Logsin(A'-A')8.83L'i65 + Log sift (A'"-A*)8.832267 

8.834687 L(R"'*ift[A"’«fA‘l) 8.834461 


consequently q = 


— LCR'am^ih'^A']) 8.834687 
Log .{>9946 ^ 9,999764 


.000511 . Ni/W iii order to find -w— r» 


have (9 — p) = — .00114. Hence 


Log IV sin (A ' - A) 8.834687 

Log («? ~ p) I - ] 7,056905 

Log m 0 648938 


5.540530 

— Log .12210, thcdenoni. §. 46 9.036716 

- Log (j) 9.541829 


Log -0.00082 6,911985 

•I 1 

We have therefore H =: I + — — =r .99978, and 

(g) M 

Log H = 9.999904 ; and in order jto obtain the corrected co- 
efficients in the equations for r" and A", we have only to sub- 
tract 96 from the logarithms of the terms containing M, and 192 
from those which contain M* : they will then become 
= V (1.01011 - 1.21455^' -I- .90829^'*) 
r = V ( .01868 — .10958^' + .49694§'0 
These equations differ so little from the former, that it is not 
worth while to recalculate from them, especially as the calcu- 
lation would only be a repetition of the former. It is obvious 
from this example, how nearly accurate the supposition, that the 
chords 9 xe divided in the proportion of the times, proves to be 
for an interval of eight days. I must however observe, that the 
value of M, and that of the small arcs <r, t. A" — A', A"' — A', 
muat be computed with great care, in order that the correction 
deduced from them may not be erroneous. 
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i 63. 

TNriianifegt that this is a very simple method of correcting 
the fir^ computation of the elements, and of obtaining the true 
result of the three observations in question, not very remote from 
each other. But the orbit of a comet can never be correctly 
determined from (ft)8ervations very near each other; partly 
because all observagtions must, for many reasons, be inaccurate, 
and partly for a reason not hitherto much considered, that we 
cannot depend on the sun’s place to single seconds, and before 
the last labours of Delamurf and V'<'n Z.ahi, were liable to 
still greater errors. An uncertainty or an error of 10" in the 
sun's longitude may, in certain circumstances, lead to greater 
inaccuracy than an error of a minute, or even several minutes, in 
the, observed longitude and latitude of the comet : and this fact 
oui^ht to serve as a warning to computers, and induce them to 
determine the place qi the sun at each observation with great 
care. But all errors in the longitude or distance of the sun, or 
in tlie observed longitude or latitude of the comet, must naturally 
have so much the more influence on the elements, as the obser- 
vations are nearer to each other, and the portion of the orbit in 
question shorter. 

§. 64- 

Various methods have been proposed for applying the re- 
motest observations to the correction of the approximate ele- 
ments of a comet’s orbit. They may, however, all be reduced 
to three; those of Lambert, of Laplace, and of the great 
Newtou. We shall examine them all, and compare them with 
each other. 

§. 65. 

Lambert proposes to take the distances of the comet from 
the earth from the construction, or from a rough calculation, to 
consider their differences from the truth as differential magni- 
tudes, the higher powers of which may be omitted in the compu- 
tation ; and to determine the amount of those differences from 
the intervals of lime observed. Supposing the approximato 



^99^|be;(|§krth t»>be,a ,.69 e^ he.tak^&f^^^e tfP« dj^ 
+ ^ iBsxpresses wi\h 
lances of the comet from the sun* ai[Kl all. the choidsi 
and compMOB these^ hy means of his .theorem^ Mrith the obeeffed 
int^vals of, time: and omitting all the higher p^ers of^ 
andiis, h6» of Goursei. obtains their values by linear equations. 
But this computation is not a little troublesome and tedious ; 
and as I can assert from eKperi^M:e^ inoompainbly mom so than 
might be inferred at first sight from the examples given by 
LiUIBEtlT. t 

§. 66 . 

It is far more convenient to choose two of the approximate 
elements and to compare them with three observations, in order 
to see if they agree more or less accurately with them ; and then 
to compute the effect of small alterations in the elements on each 
observation. Hence the errors of these two elements will be- 
come known, and they may be corrected accordingly ; and from 
their corrected value, the other elements of the orbit may be 
determined or corrected. 


§. 69. 

Laplace chooses for this purpose the time and distance of 
the perihelium. He then assumes three hypotheses, which, if 7 
be the time of the perihelium, and w the distance, obtained by 
the approximation, may be thus represented, 1 ; 7, w ; 2 ; 7 + r, 
«■; 3 ; 7, T -4- and on each of these hypotheses he computes 
for the time of three of the remotest observations the differences 
of the true anomalies, and the distances of the comet from the 
sun. From the three distances, and the observed geocentric 
loqgitudes and latitudes, he finds again, by a calculation not 
very difficult, the differences of the true anomalies. If these 
differences agree for one of the hypotheses, the time and dis- 
tance supposed in it must be correct ; if not, we may obtain 
from Uiese three comparisons the true time and distance, in a 
manner which will be explained in speaking of the Newtonian 
method. 1 do not enter more particularly into the method at 





m 


it haft been ftb e'!feplaiil€rf‘^ 
tli^ M^oirs of the Acadenkp fotxl’JSbi^A 
fMhiB Comitogr^xphie, ' -i-'-j-Mtui 

' [No<5ft' of the Editor Vok Zach. The work tff LAPLAOk^On 
the Motion Oj^e Planets heing rare, the editor thinks it adVift^ 
able fto' hie formulas, in order that all the methods o* 
correcting the elements of the orbit may be found together 
and it wiiVgiye room for remarking the utility of constart^loga^ 
nYAms which are of use in repeating the computation upbti 
various hypotheses. We find (1) the true anomalies 
from the time and distance of the perihelium, for the respective 
observations, by means of Barker’s table; as well as the dis* 
tances from the sun, t\ r\ r'". (2) Then making cos x cos 0 
cos (A — a) we find 

1st constant L. £= Log R + log sin x 
lid =: Log sin 0 — log sin x 

Illd s= Log R 4* log sin (A — ») 

Quantities which are obviously independent of the time and dis- 
tance of the perihelium, and therefore retain the same values 
notwithstanding their changes. We then make (3) 

Log sill K = I c. 1 . — log r 

Angle S = K + K, or rather 180° — K — x 

Log sin A := log sin 2 + II c . I 

Log sin angle at the comet rr III c . 1 . — log (r cos A) 

C r= a ± this angle = hel. long, comet. 

(4) Reckoning x'y x'^ X between the 1st and 2d, Isl and 
3d, and 2d and third observations, we have 

Cos X ~ cos (C" — C') cos a' cos a" + sin a' sin a" 

Cos X cos (C'" — C) cos a' cos a'" + sin a' sin a'" 

Cos x'^ cos (C'" — C'O cos a" cos a'" + sin sin a'" ; two 
only of these formulas being wanted, and the signs and cosines 
having been taken out before* 

(5) Putting now x — if " f') = x" — if'" ¥) = »> 

we must have, if the time and distance of the perihelium are cor. 
rect, /X = 0, and v = 0. But as this will seldom happen, we must 
alter first the lime of the passage of the perilieliuiii only, and then 
the distance ; and by comparing the three values of /x aud v thus 
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found, we may obtain by interpolation a hypothesis in which^ 
both will be qorrect ; and this must again be examined by a«i(^ . 
calculation.] ^ 


i G8. 

Notwithstanding the convenience and utility of this method* 
am disposed to believe that the same conciseness and facility 
maybe attained by taking, with Newton, for the foundation of 
the three hypotheses, the longitude of the node, and the inclina- 
tion of the orbit, instead of the time and distance of the peri- 
helium, and that this method will then possess essential ad- 
vantages over that of Laplace. I call this the Newtonian 
method, since it could only be by want of recollection that the 
great Euler, who had certainly read Newton’s worjes, and 
who had no manner of occasion to adorn himself with borrowed 
plumes, could have mentioned it as his own invention j “ 
quentem methodum sum assccutus.*^ Thcor, met. Plan, et Com. 
p. 140. It >vas, however, first suggested by Newton, and 
illustrated in detail by Gregory, Prinevp. III. 42; although 
ascribed by many late writers to Euler, without any mention of 
Newton’s name. 


§. 09 . 

It lias coininonly been supposed tliat this melhod was only 
to be used with advantage, when an attempt was to be made to 
find the elements of an elliptic orbit; an e.xperiinent which sel- 
dom affords any satifactory result; although, if any person 
chooses to undertake so thankless a labour, he cannot employ a 
more convenient method. But it may be employed in a much 
shorter form for the correction of the parabolic elements : as in- 
deed Struyk has already employed it, although with unne- 
cessary prolixity, and with many superfluous calculations, not 
being at the time acquainted with the elegant theorem of Lam- 
bert. Beschr, der StaartsU Arast, 1753. 1 adopted it in a 
shorter form 17 years ago, in determining the elements of the 
comet of 1779, from observations which I had made almost 
without any instruments. AUr, Jahrb, Berl. 1782. 
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§. 70 . 

D^fais method we have occasion for the solution of the pro- 
blem, to determine, from the given position of the orbit with re- 
spect to the ecliptic, and the geocentric longitude and latitude 
of the comet, the heliocentric distance from the node, and the 
distance of the comet from the sun. Newton takes this solu- 
tion for granted : .Gregory, Euler, and Stru yk have entered 
into the particulars of it; and Lexell, in a separate essay ; 
and Professor Nordmark in an occasional Programma, have 
endeavoured to simplify and accommodate to practice the for- 
mulas subservient to it. And yet it seems to be possible to ob- 
tain a more convenient practical solution than has hitherto been 
made public. It has been usual to employ for the purpose plane 
trigonometry only ; but the problem evidently belongs to sphe- 
tical trigonometry, since it depends on the relative situation of 
two planes, the first determined by the centres of the sun, the 
earth, and the comet ; the second, or the orbit of the comet, by 
the nodes and inclination appropriate to it. 

§. 71 . 



Now let E A T L be the ecliptic, the node, here the 
descending node, I N the orbit as seen from the sun, 
T the earth’s place, and C the observed geocentric place of 
the comet. The great circle T K C G being drawn through 
Ihc place of the comet, its heliocentric place will be K, 
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Ki whelidKieiitrio dwtonde of the <!oniet firbhi the 
X.K^is lidioMiiiic ^distance from th^ eartVK O the' 
tbe^eoindt^faiid lastly the suppleo^tit'of T G the geocehtHif 
tance^of the oometfrom the sun. [lo order that C may represent' < 
thOitgebcentric place of the comet, it muit be' that point of the 
sphere which is indicated by a line drawn from tha ^siin, sup- 
posed to be in its centre, parallel to the direction of the comet 
from the earth : and this line will make an angle with the re- 
volving radius of the comet, equal to the alternate angle at the 
comet, which will therefore be represented by K C . Tu.] Now 
it is obvious that all these distances may be found by the solution 
of two spherical triangles. 

(1) In the right-angled triangle A C T we have T A, the differ- 
ence of the earth’s longitude and the geocentric loiigitlide of 
the comet, and A C the observed latitude of the comet : whence 
we have (i.) cos T C := cos T A cos A C ; and (ii.) cot A T C = 
cot A C sin T A. 


(2) In the oblique angled triangle K T, we have ^ T the 
difference of the longitude of the node and of the earth, the angle 
T Si K the inclination of the orbit, and the angle Ji T K 
A T C ; hence we find Ji K and T K by the formulas (iii.) tang ^ 

.ang J 8 T. 

0v.)ung,(8K-TK)=“i|(|T|^^u„S J 8 T. 

We have then KC^ TC — TK, and R being the distance of 
the earth from the sun, and r that of the comet, we have (v.) r. = 
R sin T C 
sin KC 


If we compare these formulas with tliosc which have been 
hitherto e04>loyed, we shall be aware of their great convenience 
especially in the correction of the elements of a comet’s orbit. 
Euler, for example, employs in his Recherches sur la vraie 
ofbit^ elUptique de la condte de 1769, eight proportions, in- 
stead of the five here laid down. The whole eight he is obliged 
to compute for each of tlie hypotheses, which he ubsumes for 



AslTQnmiml mtd^NafUical Calkctwr^. 377 

^At,}ppg\UiiB pf tke node and the inclination of thd orbit ^ * but 
Becondi and the nutnerator bf tlie^ fraction remain 
tba4»anie^for.js^ tbr^e hyj^Qtheses ; and bolides tlie coeffieientof 
^tpug 4 T is the . name for tv^o hypotheses^ f n short Ev le a Te-> 
quires V^ logarithmi^for each observation^ this method only 43; 
while in the computations of Lexell and Nordmark about 57 
or 60 are employed. ^ 

§.73. 

The problem having been reduced to the solution of two cases 
of spherical triangles^ we might easily introduce diflferential ex- 
pressions, instead of the three hypotheses, or vve might compute 
the effect of small alterations in the longitude of the node and 
the inclination of the orbit on the values of ^ K and r. But I 
have found by experience that the advantage of this mode of 
proceeding is not considerable;, the quantities themselves may 
as easily be computed on three hypotheses as the diflerential 
formulas, which 1 am the less disposed to insert here, as they 
may be investigated with very little trouble. 

74. 

Having then assumed three hypotheses for the longitude of 
the node, and for the inclination, we compute upon each of 
them for the three observations K = |, and r ; and then the 
chords between the first and second, and the first and third 
observations from the formula 

k: = V ([^" - + 4 / sin 4 (r - I' Y) 

r = V ([r'" - r'y + 4 / r- sin ^ - 1' ) *) 

We then find from k\ k% and r', r", the corresponding 
times between the first and second, and the first and third ob- 
servations. By comparing these times with those which have 
been observed, we obtain the true longitude of the node, and 
the true inclination of the orbit ; and hence, by an easy interpo^ 
lation, the true values o( /, and by means of which 
we find the remaining elements. 
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$. 75. 

In 4^rdeT have a clear view of the whole proee^dii^^vli 
may represent the three hypotlieses in this manner : 

1 Hyp. s Hyp. I.Hyp. 

Longitude of the Si S2k +P 

Inclination i , i +'9 - , 

p and q amounting to 10 , 15 , 20,.iEMr:^n more minutes. For 
each of these hypotheses, and for three observhtione, w^alcu- 
late, according to §. 71, r\ '-^and r'" ; and t^n, by 

§. 74, h! and A". We next Hnd the time^ in each hypothesis, 
between the first and second, and between the first and. third 
observations, calling them, 1st r and t", 2ndly t' + /, t" + 0, 
3rdly r + w, t" + s ; while the observed intervals are/' and t\ 
If now the true longitude of the node be ^ the true 

inclination of the orbit i -i- wc have the eqitations 

— -f mULin and hence .r=i 

p q p q 

(t' ^ t ') sp - r") mp _ (t' ^ ^ 

mo — si mo si 

giving us the true longitude of the node, and the true inclination 
of the orbit. The true values of r', r'", I', and f", are then 
found by interpohition ; taking for any magnitude which may 
have been found in the three hypotheses B, B + /, and B + </, 

the true value B + ^ -f It is obvious that, in order to 

p y 

obtain all possible accuracy, we must renew the operation with 
three new hypotheses for the longitude of the node and the in- 
clination, less remote from each other, if :v and 7j should be 
found materially greater than p and 7, or if large values of p 
and 9 had been employed, such as 50, 60, or more minutes. 
For the method is only so far correct, as the alterations of all 
the other magnitudes concerned may be considered as propor- 
tional to those of the longitude of the node, and of the inclina- 
tion of the orbit, which is only admissible for small values of 
p and 9 ; a limitation which is equally applicable to the method 
of L.-^tlacr, and to that which remains to be explained. 
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[ Note of the Editor. The formulas used by Laplace con- 
sider^ly .resemUe these. If the /x and ¥p of 67, be mede for 
the three hypotheses ft', ^"^and we have 

y (jx'.— ft") + x (ft' — = ft', and 

— /) 4- ^ i=: »' ; the resolution and 

^^e of4hese equations bein^ perfectly similar to those of §. 75, 
and y being the factor by!.^ich the alteration of the perihelium 
distanccKis mvdtiplied, and x the factor of the alteration of the 
time of die passage through the perihelium, by means of which 
the true altet’ations of these elements are determined. Some- 
time^/ however, it may become necessary to take the second 
differences into consideration, and the editor has employed 
Laplace’s formulas with advantage in the calculations of se- 
veral comets f he therefore inserts them as applied to Laplace’s 
own method ; but they may be accommodated, without dithculty, 
to every other. We are to compute the values of f* and v for 
the five following hypotheses; (1) with the elements found 
by the first approximation ; (2) with a small alteration of the 
perilielium distance ; (3) with twice as great an alteration ; (4) 
with the approximate distance iinallered, and with a small al- 
teration of the time ; (5) with twice as great an alteration : now 
if we distinguish the five values of fc and p by the number of 
accents, and make x and y the factors of the alterations in the 
2d and 4th hypotheses, which are required to find the true alter- 
ations of the elements, we may find the values of a; and y by the 
following equations. 0 = (4 — jUr'") y -p {[jt,'" — 2 fjJ' 

+ i-') f + (4 y " ' - 3 X + - 2 + ^0 .1^ -f 2 

and 0 = (4/' - 3/ - O ^ ^ + 0 y' + (4/'"- 

3/ — v'*") X + (/"' — 2 + /) Of"* + 2 /. We may also ob- 

serve that we may resolve these equations by extermination, but 
that wc are led by a troublesome operation to an equation of the 
fourth degree ; and that it is therefore more convenient to find 
approximate values with the omission of the quadratic terms x 
and y*, and then to compute these terms with the values so found 
and to renew the operation, so that x and y may be deduced 
from the linear equations thus obtained.] 
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t^»^.H^^I| nrily :tj}s ny. ii rj,BW^< i mi 

apwaWiiC'OJ^YNywltff^ 

itjrere lesa.«dviuri;|lg^0«a^iLip^l4«|^ 
of a variety ; ^ 

fail. ; I^PLACBls, metbad )elwpntl^f!o«R9l«}M tbid 

comet ivoae of the t^irec ahse^ratWBaje.vm^Ha^ly^l^ljltt&Mt)-^ 
and Nswtok’s domputation "r-r^* hr "nf^pjid'. jfcit~jti#lir' - 
the inclination of the orbit is very smaU^ 
the line of the nodes in one of the observations. InsteiSrbf the 
hypotheses respecting the time and distance of th^peHhelium, or 
the situation of the plane of the orbit, may make three sup- 
positions respecting the curtate distances of the comet from the 
sun, in two of the remotest observations in our possession ; we 
may compute these curtate distances from the approximate orbit, 
calling then A' and a'^' and then assume 

I Hyt». 2 Hyp. 3H>p. 

1 Obs. a' a' + w a' 

3 Obs. A" a ' a"' + n 

We then compute, for a' and a + w apd the observed position 
of the comet, the heliocentric longitude and latitude at the time 
of the first observation, and for a'" and a'" + wthe heliocentric 
longitude and latitude in the third observation. These compu- 
tations are very easy : for the angle at the projected place of the 
comet, in the plane of the ecliptic, is found by the equation 

sin c =: ; observing, however, to take the angle 

A 

acute or obtuse, according to circumstances; and hence we 
find 4, the elongation of the comet from the earth. = 18,Q° 

— c — (A — a); and for the heliocentric latitude^ tang A =r 

, ^ then compute, according to §. 42, th4 

longitude of the ascending node, and the inclination of the orbit, 
for each of the three l^ypotheses; and since r = A' sec a' and 
r'* = a"' sec,x"', we hence find the true anomalies in both ttb7 . , 
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servat^M^l^^i^aiioft of the p^rihelfum, and the time from the 
penheliam to the first and third observations ; which gives ns 
the tfaiie thijt to elapse between these bbsbfratToiits, ae^ofli- 

ingftg^isoeh o f'iMt hyp otheses i and hence have the first com- 
' pariiott* We dldhaidd, for eachof the three orbits, to the tithe 
between IhS perHieliuitt and the first observation, the observed 
tit||irflom fiii first to a seebnd observation, sufficiently remote 
lite both fiheothers^ and compute the respective geocentric Ion- 
gilnde r die latitude, if the latitudes vary more rapidly than 
thelsoglMides:' and the place so computed gives, together with 
the obfl^ationrthe second comparison. 

The whole proceeding will therefore stand thus, 

l Hyp. 2 Hyp. .1 Hyp. Tnip Orbi|, 

Curtate dist. 1 Obs. a' A'-fm a' a'+ c 

3 0bs. a'" a"' A'"fw a"' + ?/ 

Time between 1 and 3 obs. t r+p r-i-q obs. 

l ongitude in 2 obs. a a+v a + s' a" obs. 

We have then t, and r= — 

m n 7/1 71 

a ; whence we obtain ilie value of and y in the same manner 

as in §. 75. If now m and n have been assumed not too great, 

and .r and y arc still smaller, or not considerably larger, the whole 

of the elements of the orbit may be readily found by interpolation. 

f 78. 

It must, however, be remembered, that three complete obser- 
vations are more than sufficient to determine the orbit of a comet 
considered as a parabola : that is, if the orbit were not correctly 
parabolic, or if the observations were erroneous, we could only 
represent by a parabola three longitudes and two latitudes, 
or two longitudes and three latitudes: and for this reason 
I have employedt in the method of correction here ex- 
plained, only the longitude or the latitude of the middle ob,- 
servation; while in the methods of Lambert and Latlace, 
as well as in that of Newton here applied to the parabola, we 
appear to satisfy three complete observations. But this appear^. 

VoB. XIIL 2 D 
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< 9 iAee^^f%|et}llM;lau 9 ; for if there is any want of regularity in .^e 
aafttmeA gsnuinda of calculation, some condition of the problem 
must irei^tQ unfulfilled, if we imagine that we have represented 
tbe whple of the observations. Thus in JIjAMBert’s method, 
§. 65, we shall have determined the intervals of time correctly, 
but the points found for the places of the comet will not lie in a 
plane passing through the sun. According to Laplace, §. 67, 
tile time and distance of the perihelium, and the true anomalies 
derived from them, will agree with the observations ; but the 
heliocentric places, derived from them, will again deviate from a 
great circle. The Newtonian determination of the longitude 
of the node, and the inclination of the orbit, giving r r", 
and k\ k'\ correctly, and thence the time agreeing with the ob- 
served interval, will indicate places not found in one and the 
same parabola. In all those cases, therefore, we shall find not 
one parabola, but strictly speaking three, differing more or less 
from each other according to the accuracy of the observations, 
or to the extent of the actual deviation of the comet from a pa- 
rabola. In Laplace’s method, the time and distance of the 
perihelium only are the same for all three ; in Newton’s, the 
plane of the orbit only is the same; in Lambert’s, all the five 
elements belong to three different parabolas. We must adhere 
in practice to that orbit which agrees perfectly with the first and 
third observations ; passing through the extreme points which 
have been determined. 


§. 79. 

The condition that all the points of the orbit must lie in a 
plane, passing through the sun’s centre, is in itself the most 
essential part of the theory : and hence the Newtonian mode 
of correction has the advantage, since it satisfies this principal 
condition : it has also the superior convenience of being imme- 
diately applicable to the determination of the elements of an 
elliptic orbit, if it should happen that a parabola is not sufficient 
for the observations. 

80. ' 

In order to determine if this Is the case, we must compute 
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again and r" from the ))arabolie elements whteh Weibian 
obtained for the two remotest observations, cOInjf^e 
values with those which have been already determined accord- 
ing to §. 75. If there is any material difference in the values, 
supposing that p and q have not been assumed too great, that 
the observations are accurate, and that they are sufficiently re- 
mote, we may then attempt to find an elliptic orbit which shall 
agree better than the parabolic. I have not been able in this 
instance to abridge materially the method of Euler, which he 
has given in the two works already quoted. Instead of the 
chords A', A'", as soon as we have found r', r", and 

we must immediately determine the parameter of the ellipse for 
each of the three hypotheses, by the formula 

b = sin (r ~ r) + sin (r - D - sin - 1^) 

sin (r - ri . sin (r ~ I") _ sin - f) ’ 

7” r‘ r" 

which is much more convenient than that which Euler has given 
in his TkeorUi, but is essentially the same with the calculation 
contained in his Reckerches. From the parameter thus found 
we easily obtain the true anomaly for the first observation, the 
perihelium distance, the times from the perihelium, and the in- 
terval between the observations. For this purpose I prefer the 
formulas of the Theoria to those of the Reckerches. By com- 
paring the computed with the observed intervals, we determine, 
as for the parabola, the correction of the longitude of the node 
and of the inclination, and we thus obtain the true value of the 
elliptic elements by interpolation. 

[Note 6. The elegant theorem here introduced may be thus 
demonstrated. Calling the distances a, 5, and c, the angles 
formed with the greater axis a? + and x + z, the parameter 
p, and the eccentricity e, the greater axis being I, we obtain, 

from the well known property of the ellipsis, a =: £ 

^ ^ ^ ^ * 1 + e cos or 

b = ?- , and c = H , whence cos x 

1 + e cos (a: -f y) 1 + e cos (or + 2) 

= cos (x + y) = £11^, and cos [x+z] = £ll£ ; but 
ae be ce 

cos (x 4- y) := cos X cos y — sin x sin y, whence sin y s 

2 D 2 
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cogxco8y--co«(x+y) _ p-a .p-^ ; and in 

««sinjc ' he^inx 

the same manner sin r = cos :: — Now sin 

(icsmor cesmo; • 

{z — y) = sin : cos y — sin y cos z = ■ . cos y cos z — 

ae sin x 


J!—— cos y cos z + cos z = 


JE . — £- cos 7/ , ^ , , . 

cr;siiiJ: ' «t‘sina: besmx bv saw x 

cos z — ' JHHl— cos y ; consequently sin (z— y) j= ? — — 
cc sill X a a 


p—b 


cos z — E — ^ ^ cos 
c^: sin x a cc sin x 


y =r E — ^ sin z — E — 2 


sill and JL sin (z— y) — sin z + sin y sin (z— y) 
i be 

. . , sin y + sin (z — if) — sin z 

— sin 2 + sin y ; whence p = ~ — ^ = 

sin 1 


i y sin (z — y) sin z 

^ + - — 


which is Dr. Olbers’s formula. Tn.] 


$. 81. 

It will seldom or never occur to us to compute the elliptic orbit 
for tlie sake of any material utility or advantage. The portion 
of the orbit, which is in the neighbourhood of the sun, may almost 
always be so accurately determined by the paraliolic hypothesis, 
that we can represent and predict and judge of its course, and 
its distance from the earth and the sun, and identify it upon 
a second appearance with sufficient precision. And this appears 
to me to be the whole object of the calculation of a comet, since 
the determination of an elliptic orbit can never ascertain the 
period of revolution with any certainty, the deviations from the 
parabolic orbit being always complicated with the errors of ob- 
servation : and these eiTors are certainly in many cases greater 
than could have been imagined, partly from the nature of the 
light and from the form of the comet, and partly from the imper- 
fections of our catalogues of fixed stars. The comet of 1770, 
indeed, seems to afford a remarkable and well known exception 
to the universality of this observation. But without wishing to 
decide upon this point, we may at least remark, first, that tlie 
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observations L>cforc the i>crthelium may havelieen the more erro- 
neous, as the comet, thoug;h without a tail, had still a very con- 
siderable apparent diameter, and it is not easy to distinguish the 
centre of gravity of this mass of vapours as the proper point of 
observation: and secondly, that the method of Newton or of 
Euler, by which Lexell determined the ellipsis and the period 
of this comet, was particularly ill adapted to the occasion, as 
the orbit was so little inclined to the ecliptic. 1 do not, how- 
ever, deny that this paradoxical comet described an ellipsis con- 
siderably different from a parabola, since observations so rough 
as those of Lamrekt, {BeijtrUge III. 318,) are sufficient to show 
the inadequacy of a parabolic orbit, and even the observations 
after the perihelium, taken separately, cannot be represented by 
any one parabola. It is remarkable, that so great a matheina< 
tician as Duse'jouu should have fancied, tha the had discovered 
more than one parabola which was capable of giving the ob- 
served places at three dificrent times witli perfect accuracy, 
(^Traitc 11. xv). 

§. 82. 

For the determination of elliptic elements the greatest care 
and accuracy is re(|uired in the choice and management of the 
observations : and we must pay pi'oper regard to parallax, aber- 
ration, and nutation. It might, perhaps, be eligible to compute 
*11 the observations with the greatest accuracy for a parabola 
approaching very near to the orbit : the differences of the obser- 
vations from the computation, so far as they depend on the 
elliptic form of tlie orbit, must then exhibit a uniform and regular 
increase and decrease. Abrupt dianges and irregularities 
imply errors either in the observation or in the computation ; 
and we must not omit to pay attention to single seconds. With 
these precautions wc may be able to form some estimate of the 
probable errors of the observations, and to make allowance for 
Uxem ; we may then proceed to the investigation of an elliptic 
orbit, especially .when the comet has been seen in both branches 
gf .tlie. curve, boUr before and after its passage through tlie 
perihelium. 

[Thu Table ul Comets lu a iiiture Number.] 
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Art. XllI«<nMjZe9u2^< cf sotm Astronomical Observations made in 
BldekmanStreetf during the Months of March, AprU, and 
May% 1822, by James South, F,R.S., in Lat 51^ 30' 3" N., 
Longitude 21 ".76 W. 

Eclipses of Jupitei^s Satellites, 

(Mean Time.) 

March 1, Emersion of Ist Sat. at 6 57 36.60 \ ... ( 5 feet Emiatorial 

6 57 43.60 ) i 30 inch Gregorian. 

Diameter of Venus taken in the direction of her Cusps, at about 
two o'clock, P. M. 

“•"* “■ i « I M >» 


Occultations of Fixed Stars by the Moon's dark Limb, 


Star’s AR. 

bUi’s Dcclin 

Ma»j. 

Time of ttnnnorbion 
(in Sidereal tune). 

Iii‘«trnmeut employ eo.1 

March 1. 

5 44 S0± 

27 41 ±N 

6 

/ // 

5 57 4.75 

.5 feet Equatorial. 

S 45 57 i: 

27 17±N 

O’ 

G 51 29.67 

Do. 

S 47 58 ± 

27 32 iN 

()’ 

7 3B 35.79 

Do. 

5 40 10 d: 

27 15 ±N 

5 

8 18 9.71 

Do. 

5 49 b6± 

27 3J±N 

o 

8 39 14.82 

Do. 

March 2. 





6 47 40db 

26 19±N 

0.5 

0 21 9.32 

Do. 

6 48 22i- 

26 9±N 

5 

0 21 8.92 

0 50 S.f.Sl 

9 feet Equatorial. 

Do. 




0 50 55 73 

5 feet Equatorial. 

May 24, 




5 57 20± 
May 20’. 

9 49 9± 

22 6± 

6.5 

13 31 45.98 ^ 

Achromatic of 3^ aperture 

11 48i; 

7 

15 31 20.3.9 S 

and 45 inches locus. 

May 28. 




5 feet Equatorial. 

n 20 16 ± 

0 381 

8 

14 36 52.49 


No tremulous appearance of either of these Staisy no projection of either 
of tlicm upon tlic moon’s disk — the disappearance of all instantaneous. 

An ohject glass, 3j inches in diameter, and of 45 inches focal length, 
having been niadc for me by Tnlley,from formnlap given by Mr. Hersclicl, 
in a paper recently published iii the PhUosnpItical Transactiom, it became a 
matter of mocli interest to ascertain what merit it might possess ; and for 
this purpose it was directed to some of those double stais in which proxi- 
mity or faintness renders one of them difficult to be seen, and the accom- 
• panying diagiani*:, plate V., arc faithful representations of the results : what, 
therefore, Mr. flerschers theory told him would bo good. Mr. Tulley’s 
prasHce has declared so. The magnifying power employed upon the stan 
was abont SCO — upon the Nebula about 50. 

At the request of several astronomical friends, the corrections in right 
ascension of tlie thirty-six principal stars are heie resumed ; and tables for 
converting space into time and the contrary, are subjoined for the con- 
\euience of the pi actical astronomer. 
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Mean Places of Forty-six Principal Stars 
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Art. XIV. — The mean places of 46 Greenwich Stars* 
, Reduced to Jan. I, l!g22. 
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Cephei .... 
Ccphei. . . . 
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Fomalhaut. . 
a Pegasi . . . 
et Andromedse . 


NjfiiBfr OF StaHs.. I Ri^ Asisention. 


y Pegasi .... 
et Cassiopeise . 

Polaris . . . 
a Arietis .... 

a Ceti 

u Persei .... 
Aldebaran . . 
Capella . . . 
Rigel .... 

0 Tauri .... 

» Orionis . . . 
Sirius .... 
Castor. . . . 
Procyoii . . , 
Pollux .... 

ex, Hydne . . . 

Kegulus . . . 

a Crsac Maj. , . 

0 Leonis .... 

0 Virginis . . . 

y Ursie Maj. , . 

Polaris, S. P. 
Spica Virg. . 
n UrsiP Maj. . . 
Arcturus . . 

1 u Librae . . . 

2 ex Librte . . . 

0 Ursvo Minor . 
et Coronas Bor. . j 
ex Serpentis . . | 

Aritares . . . 
cx Ilcrculis . . . 
ex Ophiuchi . . 
y Draconis . . 
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y] f 
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DeoUHAttoa^ 
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Ajit. XVII.. PROGRESS OP POREION SCIENCE 

I. CitKMICAt SCIBHCB. 

i. Analysis of the Mineral and Tkermai^^*aters of Saini^ 
Neetcure^ Depart?nent of the Puy-de-^Dome. M. P, Beithier, 
Engineer of Mines. 4 

. - ^ Anl>ydrou« SaltJi* Cryntiillinc Salts. 

Free carbonic acid • . . . 0.000736 , * ♦ 0.008736^ 

. Bi-carbonate of soda . . . 0.002833 . • t 

Muriate of soda ...... 0,002420 . . 1 

Sulphate of soda ...» 0.000156 . . . 0.6003i^^' 

Carbonate of lime . . . . 0.000440 . . . 0.000440. 

Carbonate of magnesia . . O.0OO24O . , , 0.0002^^, 

Silica 0.000100 . . . O.OOOlOO 

Oxide of iron 0.000014 . . . 0.000014 

0.006203 . . . 0.006714 
Or, supposing the soda in the state of subcarbonate — 

Anhydrous Salts. Crystntlinc Sails. 

Free carbonic acid .... 0.001545 . . . 0.001545 

Subcarbonate of soda . . . 0.002024 . . . 0.005419 

Muriate of soda 0.002420 . . . 0.002420 

Sulphate of soda 0.000156 . . . 0.000350 

Carbonate of lime, &c. • . 0.0007P4 . , . 0.000794 

0.005394 . . . "^8^ 

There are, therefore, few mineral waters so rich in alkali nr 
salts, as those of Saint Nectaire. They are, however, much 
inferior in this respect to the waters of Vichy, in Auvergne, 
which contain 0.0038 of anhydrous carbonate of soda, whilst 
there is only 0.002 in those of Saint Nectaire. — Ann. de Ch. 
et de Phys.y xix. 122. 

On the SubnitrateSf and Super-nitrates. By M.P, Grouvelle.— - 
Derzelins has given the analysis of the subnitrates of lead and 
copper, in his Essay on the Theory of Chemical Proportions. It 
thence appears that in the nitrates which he examined, the oxygen 
of the nitrie acid is to the oxygen of the oxide, as 5 to 1, 2, 3, 6 ; 
but he does not seem to have studied any other subnifrates. 
2.347 gr. of a subnitrate of zinc were found to consist of — 

Oxide .... 1.948 ... 4 atoms ... 81.69 

Acid .... 0.328 ... 1 . . . 13.75 

^ Water .... 0.109 ... 2 . . .. 4.56 


2.385 


100.00 
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Sttbiiit«kt 9 of iroa,^mepared by a poweifal eva^ratUm, aid 
dnbd fival&satitti^ Ktl it was on tha verge of deoompositMas 
oonsisted ot— 


. Tritoxidaof iron . 1.543 ... 4 atoms . . . 81.36 

Nitric acid • . . . 0.267 ... 1 •*— . . . 14.06 

Water . . . . 0.Q88 ... 2 — - ‘. . . 4.68 

1.198 100.00 


Sutmitrate of bismuth. 2.827 parts of the salt, precipitated 
fter, and dried with precaution on the dre, were found to 

Oxide . « . 2 atoms . 2.405 

Acid . . . i * . 0.413 


wfith 


2.818 

*‘^5.348 of the same subnitrate, diied in vacuo ^ by means of 
sulphuric acid, left 4.353 of oxide after calcination ; they con- 
si rtc l<if— 


Oxide .... 4.353 ... 2 atoms . . . 81.37 

Acid .... 0.747 ... 1 . . . 13.97 

Water . » . . 0.248 ... 2 ~ . . . 4.66 

loo^ 


Sub-protonitrate of mercury, precipitated by water. Its 
black oxide was separated by potash in excess, collected on a 
hlter and weighed. 8.979 parts yielded 7.947 of oxide. 

Oxide of mercury • 7.947 ... 2 atoms . . 88.60 
4cid 1.022 ... 1 . . . 11.40 


Siib-deutonitrate of mercury, precipitated by water, gave a 
rom pound of — 

Oxide .... 3.901 ... 2 atoms . . . 88.97 
Acid .... 0.484 ... 1 . . . 11.03 

47386 100.00 

When it is precipitated, by alkali not in excess, this snb-deuto- 
nitrate cannpt be washed, because water decomposes it in- 
stantly and completely: and even the preceding sub-deuto- 
nitrate is destroyed by boiling water, which carries off the whole 
of the acid, with a little oxide. It becomes, therefore, neces- 
sary to filter the sub-deutonitrate separated by the potash, 
to compress it between papers, and dry it in vacuo. It was then 
of a fine yellow colour, and did not decompose in the air. 
Two analyses gave more acid than was requisite for the consti- 
tution of two atoms of oxide and one of acid. But as it still 
retained much neutral nitrate, it is almost certain, says M. 
Grouvelle, that its composition was as follows 
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2 atoms oxide . . <. d#l6>.''.iqi!MtUity obtained. 

' ■ • -. 235 ?'' 

' 0^613 

(T.t j^rts had^toeenSemployedi 

•* It follows” saya;het'**%oiifc^tba9^;aniJy8e8y that in the 
nitrates hitherto examined, the oxyaen of the a^id is to that of 
the oxide, as '^ to 1, 2, 3, 4, 6, 8." 

Of the acidulous nitrates, Ajs now know the composition 
of the subnitrates orbismbtli and' ihercury^ in order to learn 
what takes place when the neutral nitrates are decomposed by > 
water, we must examine the proportion between the quantity 
Qf^o;;ide, precipitated in the state of subnitrate, and that which 
rtihains in solution. 

.„lCj.l42 gr. of crystallized nitrate of bismuth, dried at the 
lire, to expel as much as possible the excess of acid, were 
treated with a great quantity of water. There was thus ch- 
ained — 

6.493 gr. of subnitrate, retaining still a little humidity be- 
sides the water of combination ; 

• 10.142 of neutral nitrate, contain oxide 6.014 3 atoms. 

’ 5.493 of subnitrate ...... 4.471 2 — . 

, 3. atoms of neutral nitrate have then let fall 2 atoms of oxide 
and 1 atom of acid. There remained in solution 1 atom of 
oxide and 5 atoms of acid. 

V 16.319 of protonitrate of mercury, well dried, gave 2.491 
of subnitrate, containing 2.226 of oxide. 

These 16.319 contain 12.972 of oxide. Hence 12 atoms of 
neutral nitrate afforded 1 atom of subnitrate. The water re- 
tained 10 atoms of oxide and 11 atoms' of acid. 

- 17.950 of deuto-nitrate of mercury, containing 12 of oxide, 
yielded with cold water 4.622 of subnitrate, containing 4.112 
of oxide. 

2 atoms of oxide 4.112 precipitated; 

4 8.224 left in the solution. 

Total 12.336 

There has been deposited, therefore, 1 atom of sub-nitratCr 
while 4 atoms of oxide and 11 acid have been dissolved. 

We perceive that the acidulous nitrate of bismuth is formed 
of oxide 1 atom, acid 5 atoms ; that of protoxide of mercury, 
of:Dxide 10 atoms, acid'll atoms; that of the deutoxide, of 
oxide 4. atoms, acid 11 atoms; that is to say, of a quantity of 
acid in ^mess oyer the neutral nitrate, which is by no means 
popportienal to that which constitutes, the neutral salt or*aub* 
salt ; for they would all be composed, as follows .w ^ ^ ^ 
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■ dfBilimuth. *' 

Nentrftl. Addnlou, 

Oxide ... 1 atom ... 1 atom 
. Acid . * . 2 r-— . . . 5 — r- 

.^Proto-nitrate of Mercury. ^ 

Oxide ... I atom ... 10 atomt 

Acid . . • 1 ... 11 — 

, Deuto-nitrate of Mercury. 

Oxide ... 1 atom ... 4 atoms 

Acid ... 2 — ... 11 

If it be considered, moreover, that water alone, in satuiatinjj^ 
the nitric acid, can decompose the sub-deutonitrate of mer- 
cury, it will appear evident that it is not acidulous nitrate^ 
which are here formed, but a combination of neutral nitrate, 
water and acid ; where the acid acting at once both on the wa- 
ter and on the neutral nitrate, prevents this from being subse- 
quently decomposed by a new quantity of water. 

On the above statements of M. Grouvelle, we have only to re- 
mark, that the formation of his salts, does not seem sufficiently 
determinate to warrant all his atomical inferences. We do not 
believe, for example, in the existence of a compound of ten 
atoms of oxide of mercury, and eleven atoms of nitric acid.— 
Annales de Ch, et de Phys, xix. 137. 

Analysis of a Salivary Calctdus of a Horse, and of the SdHvd 
of the same Animal, by M. J. L. Lassaigne. — This concretion 
had a cylindrical form, resemblingthat of an elongated ellipsoid. 
Its length was forty-seven millimetres, and its diameter eighteeitii 
It was as hard as marble. It consisted of concentric coats, 
without any central nucleus of foreign matter. Its constituents 


were 

Carbonate of lime 84 

Phosphate of lime 3 

Animal matter 9 

Water 3 

Loss 1 


100 

This result, along with the others already known, demon- 
strate that the salivary calculi found in herbivorous animals, are 
generally different from those which occur in man, which con- 
sist of phosphate of lime, with a little animal matter. 

The saliva of the horse, when evaporated at a moderate heat, 
leaves 3|^art8 in the hundred of fixed principles, which are 
composed of the following ingredients ; 

2 E 2 
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Animal matter soluble in alcohol ; 

,^.jMb\ipen; .. • /. ^;■• 

Vt^ces of 

Muriates of soda and potash ; * 

Freo soda 5 . 

Carbonate of lime ; 

Phosphate of lime; 

'The saliva of the horse thus presents some difFerences from 
thajt of man, analyzed by M. Berzelius. It contains more albu- 
men and carbonate of lime, and. much less mupus. This ano- 
malv may, perhaps, be ascribed to the different mode of obtain- 
ii^ me saliva for analysis. That of the horse was procu^d by 
dissecting with care the salivary canal, and receivii^ the liquid, 
which flowed out in abundance while the animal was eating. 
The quantity obtained by this operation, might be estimated at 
about half a litre. — Ann. de Ch. et de Phys. xix. 174. 

On the Triple Chloride of Gold and Sodium^ by M. Figuier, apo- 
thecary at Montpellier. — This is the medicinal preparation, which 
Dr. Cnrestien, of Montpellier, has been in the habit of employing. 
If to a solution of chloride of gold, made with two ounces of this 
metal, we add four drachms (about 300 grains troy) of decrepitated 
sea salt, and evaporate, we obtain a salt perfectly crystalline, con- 
taining always the same proportions of gold, which, far from at- 
ir^tlng humidity, like the simple chloride of gold, is on the con- 
tra^ nearly inalterable in the atmosphere, and not liable to 
change its nature by repeated crystallizations. M. Figuier de*? 
termined the quantity of gold in this salt, by throwing it down 
with sulphuretted hydrogen ; he found the muriate of soda pre- 
sent, by evaporating to dryness the supernatant liquid of the 
preceding experiment ; and thirdly, lie ascertained the propor- 
tion of chlorine, by nitrate of silver. By this process he found, 
that the chloride of gold and sodium contained, 

Chloride of gold 69.3 

Chloride of sodium 14.1 

Water • . . . . 16.6 

To^ 

He then shews that calling the atom of gold 248.6 with Ber- 
zelius, a triple chloride which would be formed of one atom of 
chloride of .gold, one atom of chloride of sodium, and eight 
atoms of water, would have for its constituents. 

Chloride of gold, one atom .... 380 ... 70 
Chloride of sodium, one atom . . . 73 . . . 13.4 
Water, B atoms 11.2^ . . 16.6 


A Tin. de Ch. et de Phys. xix. 177. 


lOOK) 
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On a new ComfomiF^Hi^ it^hther a solution of Cya^ 

nideof Mercury withasoIutioniflodideofPotatssittmhjM, Galliot. 
—In trying to detect the presence of cyanide of mercury, by 
the* iodide of potassium, he ivas much surprised to see form in 
the liquid a multitude of white pearly crystals, instead of 
a precipitate of deutiodide of mercury, as he expected. After 
having washed these crystals, he dissolved thend in water, and 
ro-crystallized the solution. He obtained large plates, thin and 
brilliant, unalterable in the air, inodorous in the dry state, but 
having a smell like that of bitter almonds when in solution ; so- 
luble in sixteen times their weight ^of water, at the ordinary 
tem^rature, but requiring much less hot water for their solution. 
They are also soluble in about ninety-six parts of alcohol, at 
34^ (0.847.). 

This new compound, at a temperature incapable of destroying 
it, loses nothing of its weight, or its lustre, itisofeonse* 
qnence, probably anhydrous. When more strongly heated, it is 
decomposed, and gives for products, cyanogen, mercury, and a 
greenish yellow vapour, mingled with protiodide of mercury. 
The iodide of potassium which remains fixed is blackened by a 
little finely-divided charcoal. Put successively in contact with 
the strongest and the weakest acids, such as the benzoic, catti- 
phoric and arsenious, it is converted into deutiodide of mercury, 
and hydrocyanic acid is disengaged. This acid itself, and 
carbonic acid, produce no effect on the compound. By 
sulphuretted hydrogen, black sulphuret of mercury is thrown 
down, and hydrocyanic acid is disengaged. 

The hydro-sulphurets produce on the solution of this body, a 
black precipitate ; the salts of lead, a yellow precipitate of 
iodide of lead, and the salts of dcutoxide of mercury, a red pre- 
cipitate of deutiodide of mercury. Chlorine and the bi-chloride 
of mercury determine in it a red precipitate soluble in an excess 
of the solution. Iodine dissolves in it, insomuch the greater 
quantity, as its solution is the more concentrated. Potash, so- 
da, and ammonia, whether free or combined with an acid, pro- 
duce no decomposition of it. 

M. Caillot had regarded this cqmpound as formed of one 
proportion of cyanide of mercury, and one proportion of iodide 
of potassium ; but having added sulphuric acid in slight excess 
to the solution, he found in the liquid, resting over the abun- 
dant precipitate of deutoxide of mercury which tdbk place, a 
small quantity of cyanide of mercury. It remains, therefore, fb 
make the analysis of it, in order to learn its composition. He 
concludesiby stating that 24 parts treated by hydrosulphuret of 
soda, afforded nearly 13 of sulphuret of mercury.— de Ch. 
et de Phys. xix.p. 220. 



l^n Gorham, in oh- 
fii>m'?hidt]Bi»bd^^ bylhfanngltlh'ii^iiter, find 

avmkthip witiy-^ ^6ho| th teabluble in the former 

atid e^pordiiitg the akohoHc Ration. We thus obtain a yel- 
low atsbsia^ shaving tbb'appoa'pabce of wax ; it is soft, daetite, 
tough, elastic, insipid, nearly void of smell, and denser than 
water. When heated, it swells, becomes brown, exhales the 
odour of burned bread mixed with an apimal smell, and leaves 
a bulky charcoal. It affords no ammonia. Insoluble in water, 
it dissolves readily in alcohol; oil of turpentine,, sulphuric ether, 
and partially in the mineral acids, and caustic ^Ikalis. It is 
insoluble in the fixed oils, but tnay be united with the resins. 

Though diderent from all known vegetable 'products, it ap- 
proaches in its nature somewhat to gluten, from which, how- 
ever, it is distinguished by the absence of azote ; by its per- 
manence ; for it does not change its nature, or become spoiled 
in the air; and, finally, by its solubility in alcohol. It resem- 
bles the resins in this respect, since it dissolves lihe them in 
the volatile oils, j'c. It is inflammable, and consists of carbon, 
hydrogen, and oxygen. It is very readily extracted from the 
maize, by digestion for a few hours in hot alcohol. The filtered 
U<}uid, yields, on evaporation, pure zeine. 

On the Hop. By M. M. Payen and A. Chevalier. — It appears 
tlist M. Planche, some time ago, ascertained that the three 
active ingredients of hop, the oil, resin, and bitter prin- 
(piple reside in the brilliant yellow grains scattered over 
the calicinal scales of the cones, which serve as their enve- 
lope. Dr. Yves, of New York, and the authors of the 
present memoir, now confirm this position. This matter, when 
insulated, is of a golden yellow colour, in little grains, formed 
of an impalpable powder, without consistence, which attaches 
itself to the fingers and renders them rough ; it has a penetrat- 
ing aromatic odour. 200 grammes of this substance being put 
into a retort, with 300 grammes of distilled water, the mixtnrc 
was subjected to distillation, and afforded water and oil of an 
odour entirely similar to that of this yellow matter, but much 
more penetrating, narcotic, and very acrid in the throat. It was 
not easy to determine the weight of this essential oil, although 
it was in considerable quantity, because it is very volatile, 
soluble in a great measure in water, and adhering to the sides 
of the globidar receiver. However, from the weight of what 
they could jcoUect, and by making an approximate estimate of 
the rest, imagined that the total amount of the oil was 
4 gramme^ dr 2 per cent, of the yellow matter employed ; and 
as ibis yellow matter is contained in hop, in the proportion of 
it follows that the hop contains about 0.002 of essential 
ou. 

The water, over which the oil floated, had the same flavour as 
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peared.. They, found that die alSaliue ^cfierties were owiDg?t 0 
a luubacetate of ammonia^ Tlie following ate the iugredianti 
they e«tf acted from the 200 grains of thia yellow substance: .! 

1 Water; 

.2 Essential oil ; 

3 Carbonic acid ; 

4 Subacetate of ammonia ; 

6 Traces of osmazome ; 

6 Traces of fatty matter ; 

7 Gum; 

8 Malic acid ; 

9 Malate of lime ; 

10 Bitter matter, 25 grammes ; 

11 A well characterized resin 105 grammes ; 

12 Silica 8 

13 Traces of carbonate, muriate, and sulphate of pota&h; 

14 Carbonate and phosphate of lime ; 

15 Oxide of iron and traces of sulphur. 

The resin is of a golden yellow colour, passing to orange rod 
on exposure to the air. The bitter matter, when dried, iswhite, 
yellowish, attracts slightly the humidity of the air ; put in tb^ 
mouth it causes, as its name indicates, a bitter taste ; taken 
inwardly in very small quantity, it destroyed the digestive 
faculties, depriving the person of all appetite for food ; a^ 
action which lasted from eight to ten hours. It occasions 09 
narcotic feeling, as the essential oil appears to do ; it is soluble 
in water, ether, alcohol, communicating to these liquids its bit- 
terness. With re-agents it presents the following phenomena : 

With acetate of lead • . no change, 

Subacetate of lead ... 0 

Nitrate of cobalt • • . slightly troubled, 

Muriate of platinum . . a light precipitate, insolu- 

ble in even a large quaoh 
tity of water. 

Nitrate of silver .... a slight mottling, 

Infusion of nut galls • . 0 

Nitrate of mercury . . . mottling. 

Muriate of tin .... slightly turbid, 

Bichloride of mercury • • white precipitate. 

Sulphate of iron .... slight turbidity^ 

Nitrate of copper . . . slight, flocky precipitate. 

The resin is soluble in alcohol and ether, colouring ’ theSe 
menstrua to a golden yellow. The solution yields, by evano* 
ration, a resin which, when detached from the capsule, is in jitie 
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;u94>iuwliiy^^ mi6i6WiS^k(Amf* ^ ' With the weak Wds 
it expcrienoee no alu^atiod; ^ It ^^ilKilVied bj the alkal^tf ; %nA 
idkeeeidc pecipiUte it fl^ this eolatioD. The ‘ above tetolu 
icm obtained appaiiiiilfy^flroih 

r According to Doctor Yves {Ann^ ^f PkiL^ MarcV, 18^11 i) 
.3^0 grains of t2ie yelldwgrains» treated with difierOnt menstrua, 
afford— 

Tantiin 5 grains 

^tractive matter . . , . . 10 
Bitter principle ..... 10 

Wax 12 

• ‘ Resin . . 36 ' ’ 

Fibrous or ligneous residuum . 46 

119 

M. Planche, one of the Editors of the Journ. de Pharmacies in 
commenting on the above Memoirs on the Hop, thinks himself 
warranted, from his own experiments, to consider the analysis 
of M* Payen more exact than that of Doctor Yves. We are 
promised in a future Number some remarks on the medicinal 
properties of the above yellow matter of the hop. 

.On the volatile Oil of Bitter Almonds as a Poison, M. 
'Ik^Ogol, of Munich,— To deprive the oil obtained from bitter 
almonds by distillation, of its hydro-cyanic acid, he agitated it 
with a concentrated solution of potash, and distilled it to dry- 
ness* The oil volatilized with the water, and the residuum in 
the retort contained cyanide of potassium. To be certain that 
the oil was entirely deprived of all ’ its hydro-cyanic acid, he 
distilled it anew with potash ; but this time the residuum con- 
tained no cyanide of potassium. 

The volatile oil of bitter almonds, thus purified, is without 
colour, and heavier than water. Its taste is extremely acrid 
and burning ; it crystallizes rapidly by contact of air; it dis- 
solves easily in alcohol and ether, but only in very small quan- 
tity, in water. The flame of its combustion is very brilliant, and 
aocompanied with much smoke. 

In order to find whether this oil, freed from its hydro-cyanic 
aci^ was still poisonous, M. Vogel put a drop of it on the 
tongue pf a sparrow ; it died, after violent convulsions, in a 
few seeoni^ He poisoned a dog, two months old, with four 
dropftofit. Hehence infers, that this volatile oil, well puri- 
fiedyproduces on animals deleterious effects, analogous to those 
of the hydro-cyanic acid, although in a feebler degree. 
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4m^iW«s m^t u»|rffeasant^yet.a:Dpf-oad[ik% 
to that of dust. ll wnA sohictwhat rough ^to tb^ thuch, of littte 
wctuo^ty^ nod' ooptained many small -yellowish points. The 
French .flour iKn^s of a fine white, a fresh snieliy .ttn agr^blb 
taste, and softer than the other to the touch. i- 

A paste was made with each of these flours and, water. The 
Odessa specimen absorbed 60 parts^ of water j^r cent . ; the 
French 46 parts. The Odessa paste bad a dirty yellowish 
aspect, it was elastic and tough ; when bruised between the 
teeth, it developed a bitter taste. The paste of the French 
flour was greyish white, elastic, less tenacioujs than the former, 
and of a sweet taste. 

These doughs were separately washed under a slender stream 
of water, kneading them continually in the hands. By this 
means all the gluten was obtained, which was well washed, 
weighed, dried in a stove, heated to 40° centigrade (104° Fah- 
renheit), and weighed anew. It lost thus two-thirds of its 
weight. The gluten obtained from the Odessa wheat, weight 
56.5 when fresh, and 12 in the dry state. This gluten had a 
greyish aspect, was very elastic, very tough, and appeared tO 
be of a very good quality. The gluten extracted from the 
French flour weighed 24.5 fresh, and 8 dry ; it was greyish, 
elastic, and tough. It remained in water without changing, for 
a much longer time than that of the Odessa flour. 

The water of the washings of the flours, containing the statcli, 
was filtered in order to separate this principle, which washed, 
dried, and weighed, presented the following characters for each 
flour : 

The starch of the Odessa wheat was greyish white, rough to 
tlie touch, and gritty under the teeth ; it weighed 66. That of 
the French wheat was more decidedly white, and less harsh to 
the touch; it weighed 70, the water ofihe washings, afforded 
no blue precipitate with tincture of iodine; it was slightly 
opaque. The water from the Odessa wheat had a bitterish 
taste, not found in that of the French. This water, exposed to 
a gentle heat, deposited a matter which was recognised to be 
albumen. That of the Odessa washings evaporated to dryness, 
at the heat of a salt-water bath, afforded a residuum of a red- 
dish-brown, and the other of a yellowish-brown. 'J'hese residiid 
were viscid, and a little saccharine. That of the Odessa grain 
was also slightly bitter. Treated with water to separate the albu- 
men, the liquid was evaporated anew to the consistence Of an 
extract. 
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^ba residuum iaaolublan in lalcaboU waardigesjtad witb^^af^i 
apd concentrated. It became; vUcidi was somewhat owhkisb> 
without any marked taste, and a little coloured. Silicated poti^ 
ash yielded a precipitate, indicating the presence of gum. > To 
determine what salts are contained in these flours, they took 
)00 parts of each, and calcined them slightly in a platinum 
crucible. Hie carbonaceous residuum was pulverized, aud 
treated with boiling water ; this filtered and evaporated to dry- 
ness, gave for each flour about 0.15 of saline matter, and a 
minute portion of silica. 

On examining the bread manufactured with these two kinds 
of flour, the French was found to be the sweetest, but the other 
kept longer fresh. — Jour, de Pharm, Feb. 1822. 


On Carbon considered as a discolouring substance , by M. A. 
Bussy. — ^This memoir, to which the Pharmaceutical Society of 
Paris has very properly adjudged the first prize, is preceded by 
general considerations on colouring matters, which the limits of 
our Journal do not permit us to detail. M. Bussy, in order to 
shew that the action of a chemical body varies much according 
to the physical state in which it occurs, quotes the fact that 
gelatinous alumina deprives of colour decoctions of almost all 
dyewoods, whilst it has no action on them, when it has acquired 
cohesion by desiccation. On adding likewise to a liquor, a so- 
lution of acetate of lead, we destroy the colour by occasioning 
a precipitate, which carries with it a portion of tlie colouring 
matter, whilst the same precipitate iii the dry state would ex- 
ercise no action on it. 

M. Bussy’s first chapter treats of the manner of comparing 
together the discolouring or blanching powers of different char- 
coals. The solution of indigo in sulphuric acid appears to him 
the best means to be employed for establishing in an exact and 
comparative manner, the discolouring power of different charcoals. 
1st, Because we can always know the exact quantity of colour- 
ing matter on which we act, from the weights of indigo dis- 
soTved^ and water of dilution. 2d, Because the marked hue of 
indigo doe^Jiot suffer us to hesitate concerning the blanching 
of the liquor, when it occurs. 3d, Because indigo is less sus- 
ceptible tha|i any other matter of being altered by light, heat, 
4*0., which might exercise some influence on the results. 

It might, indeed, be properly objected, that the acid of the 
solution may act upon the substances foreign to the charcoal. 
To ^void this inconvenience, M. Bussy took a solution made 
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colour of which itii^ka -odpablei^ tritfidirCw’ it, washed it wS® 
cold water, to tcniove aU tibd dooseiy-Odherihg indigo ; 
which he boiled it in water containing an excessively small 
quantity of potash ; merely what he supposed necessary to sa^ 
ttirate' Ibe acid whioh the wool might still retain. In this 
manner a neutral solution was obtained, whose proportion of 
indigo could be ascertained ; for it is known from the very 
exact experiments of M. Welter, that 100 parts of chlorine in 
weight destroy the colour of 226 parts of indigo. Hence id 
taking a solution of chlorine, whose proportions are knoam, we 
can determine what is the quantity of the solution of indigo 
which a known portion of the first decomposes. It was in this 
way that M. Bussy learned that the solution which served for 
his trials, contained one thousandth of its weight of indigo. 

To try a charcoal with this solution, he took a certain quan- 
tity, which lie put into a phial, in contact with a known quantity 
of the charcoal ; lie heated slightly, which hastens somewhat 
the discoloration, and he added the test-liquor till the charcoal 
ceased to discolour it. The discoloration also takes place in 
the cold, but more slowly. 

In his second chapter he inquires what among the different 
substances, contained in cliarcoal, are those which act effica- 
ciously in discoloration. He began by trying different species 
of charcoal obtained by calcination in close vessels, at a heat 
sufficiently strong to get rid as much as possible of the gaseous 
bodies which it usually evolves. He thus calcined wood, starch, 
gelatine, gum, blood, coal. All these species of carbon were 
more or less hard, friable, brilliant, and did not sensibly dis^ 
colour the tcst^liqtior. He next examined bone black, usually 
employed for the clarification of sugar in France ; and he ex- 
amined particularly the charcoal, known under the name of 
the charcoal of Prussian blue, which is produced by the cal- 
cination of animal matters along with potash. To procure this 
last product he took dried ox-blood, which he calcined twice 
over with its own weight of subcarbonate of potash, at a tem- 
perature a little under a dull red ; he obtained a spongy mass, 
which, after being sufficiently washed with boiling water, to 
separate every thing soluble which it contained, left a charcoal 
of a dull black hue, excessively light and spongy, whose dis- 
colouring power, compared to that of bone-black, was as 40 to 
1. Astonished at so great a difference, he wished to see if the 
charcoal had not contracted some new combination, or if it 
owed this exaltation of property to the presence of a foreign 
body, and particularly to potash. After having washed' it as 
well as possible in boiling water, which removed the feTro-prifs*^ 
siate of potash, as well as the sulphuret and carbonate or this 
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wc^ifty to the preac^ce . of potash, ^ uplws ia4(^d itere had , 
Imix formed some atioy which could resist the action of muriatic 
addl' T6 ascertain this point, he qalcihed the charcoal which 
hj&d'baen treated with the acW, but the ashes were not alkaline, 
rad cbhtained.no salt of potash ; they were a iniature of oxide 
ofiroh and silica, forming a twelfth part of the wei^it of the 
•charcoal calcined. 


It is' then 'in the residuum of the action of muriatic acid that 
the discolouring property resides, and tlm residuum is composed 
*of charcoal, and iron in the state of a caj^ret probably since it is 
not acted on by muriatic acid, a littlaAilica, which is only acci- 
dental, and azote. To determine wlmt might be the inf]ue.ice 
of the azote, he took calcined blood alone ; 3 decigrammes of 
thni blood, burned with peroxide of copper, yielded 12 of azote 
for ‘too in weight^of the charcoal. The proportion of azote is 
very variable ; we may even fail to obtain any, if "he charcoal 
had?^ been strongly* enough heated ; but in all these cases this 
chhVcoal is hard, brilliant, and does not discolour. I’hat result- 
ing from the calcination of blood with potash, tried by the oxide 
of copper, contains still a certain quantity of azote, also variable, 
but hluch less than the first ; but as it is one of the characters 
of dzotized carbon to furnish hydro-cyanatc of potash when we 
calblne it with this alkali, he conceived that by treating this 
chircoal with a new quantity of potash, he could remove from 
it Still a portion of azote ; h^ treated n, anew with potash, and 
the quantity of azote which after the first calcination was 5 per 
cent, was reduced after the second to 2 ; and at the third the 
charcoal contained no longer a sensible quantity of it. Now 
since this reiterated action of the potash merely augmented the 
discolouring property of the charcoal to such a degree, that after 
the last calcination it was equal to 50, that of bone-black being 
1 , if follows that azote is without effect in discoloration ; and 
consequently, it is not to this body that animal charcoal owes its 
prop^ty 

to know if the discolouring property was not 
owjii^ ib the combination of charcoal and iron, a combination 
whioh resists, as we have seen, the action of boiling muriatic 
acid ; but whose presence cannot be denied, since we always 
fimT'irbii ipjhe residuum of the combustion of charcoal. This 
quai||!^ of residuary iron, however, is not constant, which shews 
that^the' dbmbiUatibii IS hot in koy fixed proportion. It is ob- 
served,' thht the quantity of iron is so much greater as the heat 
was stronger, at which the potash and blood weie calcined ; but 
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that when we tr^f'antrhal”^i^t«', and esjpec)ally;blpo 41 ii^ 
potash, wp obtaihfmh-prtia^te of j^olnsh^iiince on this prqd^. 
is fouhded^t^emanufactnYebfPrnssian^^ butferro-prussiate 
of potkish contains hydrogen, oairhon, iron, 'and azote. The three 
last substances are derived from the elements of blood, 
which combine together so as to give birth to the ferrd-jprn|SSfp 
acid; ccnseqtientfy the mote we shall favour the formation Ipf 
the ferroprussiate of potash, the more iron we shalL carry 
from the blood. 


But if we apply all at once a too violent heat, then no mose 
ferro-prussiate of potash is formed ; for this salt is decomposable 
at a very high temperature, and gives as products of its decom- 
position a little hydrocyanate of potash, and a solid compound 
of iron and charcoal. In this case the azote of the blood is dis- 


sipated, and the iron remains entire, combined with the char- 
coal. M. Bussy succeeded by several successive calcinations of 
blood with potash, to deprive it of all the iron which it contained. 
The greatest difficulty experienced to attain this point depends 
upon this, that tl\p azote abandons more easily the charcoal 
than the iron does, and that when we have arrived at the point 
where the charcoal contains no more azote, potash is then with- 
out action on the iron. But if at. this period we add blood* 
charcoal, or any animal substance containing much azote, ais.aa 
empyreumatic animal oil, then we €ucceed readily in carrying 
off the residuary portion of iron, and we obtain a charcoal which 
burns without residuum. Albumen and gelatine, s hsta..ces 
which contain much less iron than blood, are very readily 
brought to the point of containing none of it. For this pur-, 
pose it is sufficient to dry them, to reduce them into powder, 
and to calcine them with the potash of commerce. We must 
likewise take care after every calcination to treat the residuum 
at first with water, then with muriatic acid, which removes every 
time a small portion of iron, which is probably not combined 
with charcoal. 


Since in all these successive treatments to which we subject 
charcoal to deprive it of foreign substances, it loses none of its , 
discolouring power, we must conclude that this property re- 
sides essentially in charcoal, but that it is developed in virtue 
of the physical circumstances in which it is placed. This Gonr 
elusion which rigorously follows from the experiments jus^t ad- 
duced, is supported by a multitude of others, of which a few 
may be detailed; and which were made chiefiy with the intention 
of shewing that the discolouring property of ch'arcoal varied ac- 
eprding as the substances with which we calcine it, act ,with more 
or less energy on it, and on the foreign bodies which it contains. 
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Mofipfafite of lime for e;Kgnipteft which doetfnotfabg bulk of^oiC 
t^^grcgatioo of thc p^ticNrs« we obtain a chafcrcoal susceptible 
of discolouring^ and whose blanching power will bn represented^ 
hy 12, assuming always for unity, the blanching power of bone-^ 
ipack. If we calcine blood with very fine carbonate of lime, 
its discolouring property becomes \B; finally, if we treat it 
with potash) it may even rise to 50. It is needless to say, that 
io these different trials, the charcoal was deprived of the pot- 
ash, chalk, or phosphate of lime, with which it had been cal- 

We may easily understand all these results, by considering 
that the first substance, phosphate of lime, acts simply by 
operating the division, nearly mechanical, of the charcoal ; the 
second acts already with a little more energy, for we observe that 
the water of edulcoration contains a small quantity of ferro- 
prussiatfi of lime ; finally, the potash not only attenuates the 
particles of the charcoal, but by combining with all the foreign 
principles which it contains, it must leave it in a certain state 
of porosity, which M. Bussy regards as more favourable to 
discoloration than division itself. 


In order to ascertain that charcoal truly enjoys the property 
of discolouring, independently of the substances which are made 
to act upon it, M. I3iissy sought to procure pure charcoal, by 
means of the decomposition of subcarbonate of soda with 
phosphorus, and he succeeded in obtaining a sufficient quantity 
to determine its discolouring power, w^hich he found to be equal 
to 12. 

He next tried lamp-black ; but in its natural state it con- 
tains resinous matter, which prevents us from regarding it as 
pure charcoal. To make it such, we must calcine it anew. In 
this state it is capable of discolouring; its blanching power 
being expressed by 4 ; and although it is obviously less than 
that of the preceding, it is enough to shew that the property 
resides in charcoal, and that it may vary from 4 to 12, by the 
mere effect of physical circumstances, very difficult to appre- 
ciate ; for it could not be easy to establish a perceptible dif- 
ference between these two charcoals. If instead of heating the 
lamp-black by itself, we mingle it exactly with 15 or 20 times 
its weight of pure carbonate of potash (that from calcined tar-» 
tar), and expose it to a very strong heat in a platina crucible, 
it is observed that the mass becomes hard, compact, experienc- 
ing incipient fusion in the parts contiguous to the crucible. If 
we ‘dissolve this mass in water, in order to separate all the pot- 
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aik>4rom it, the cb«robaf>irili4lliP tlifi^ofti^ijg 

pi^wetr expressed f 5 mnii liiie k:hft#Gdili&n4&ihs^ hb' forei^' 
body* ^OF It burni^away iriAi&at 

w ^cannot berei auppose pbt^^ihliiVf 

since tbeee.>kiinds^";of \ ailop erd^d^c&sdiptAed' hf t whitiit 

the ditcolonriiig/pro^rtir, 'cobtiniic^ ail its intensity; 

after the ’actiozKdf muriatic acid« We at^, hdwevibr, led to con« 
ciudey that potash may at a high temperature act lipon finely 
divided' charcoal, so as to change its physical constitution t 
end. .that this, change is the solC' source of the increase of ite 
li^Qchrog power^' since it has contracted no coinbinatioti Widi 
it- M. Bossy attempted to substitute caustic potash for the 
subcarbonate, to see if the effect would be greater \ but as the*'' 
caustic potesh ooutains much water, the charcoal decomposed 
this, and was thus entirely transformed into carburetted hydro** 
gen gas^ and into carbonic acid gas, which combined with the 
potash. 

We now readily perceive how by calcining a vegetable sul> 
stance with potash, we come to obtain a discolouring charcoal ; 
and in fact, by calcining starch with four parts of potash, a 
charcoal is obtained, whose blanching property was expressed 
by 10. The charcoal resulting from the calcination of the 
acetate of potash, possesses a discolouring power of 3. And 
we see also, that if the discolouring force of these charcoals is 
not so great as that of the charcoal obtained from the calcina- 
tion of animal matters, this depends on the ciicumstance, that 
in these last, there are two causes, which concur to augment the 
blanching power; 1. the action of the potash on the charcoal 
itself ; and 2. the abstraction which it effects of the foreign 
matters, such as the iron and azote, whilst in the vegetable 
matters, the first effect is the only one which occurs. 

Animal matters themselves do not all yield a charcoal equally 
good for discolouring ; but it is so much the better, as the pot- 
ash has combined with a larger quantity of the principles of 
the animal substance ; hence, the more prussiate of potash a 
body affords, when calcined with this alkali, the better will its 
charcoal discolour. Gelatine and albumen, which yield much 
less Prussian blue than the blood does, furnish a charcoal, 
whose discolouring force is from 36 to 40, whilst that of blood 
amounts even to 50. 

Let us now endeavour to explain the mode of action of bone- 
charcoal, which is most in use, at the same time that it is one 
of the most complex in its composition. This charcoal, such 
as we find it in commerce, varies in its composition ; but in 
ge;3ieral we find it to contain— 
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yfhim we. treat this cha,TcoaI irith itfutiatic acid, it leaVe's p 
iesiduuQi.<^ati^at twelve cept., wlitch U a mixtht^ of 
tiif^ carb^* pf siUea and car^ret of iroti, so . that thejpu^ 
charcoal appears to constitute not more than one tenth br the 
primitive charcoal. It would consequently appear that sihcb 
the discolouring power resides in the carbon, that of thia puri- 
fied carbon ought to be ten iiipes ihofe considerable than that of 
the crude charcoal ; but this is by no means the case, for the 
discolouring power of the purified charcoal is only 1.5, that Of 
the crude l^ing 1. To account for this apparent anomaly, we 
must consider, as will be shewn in the next chapter, that when 
carbon blanches, a solution, the colouring matter comes to be 
deposited on its surface; of consequence, the more surface the 
charcoal presents to the solution, the more easily will the disco- 
loration occur. It is precisely the same efiect, which is observed 
in dyeing fine or coarse wool ; more colouring matter being re- 
quired for the first, than for the last, in equal weights. Hence, 
when we treat bone black with muriatic acid, its discolouring 
force is found to be increased in the ratio of the foreign bodies 
which we abstract, and diminished in the ratio of the extent 
of surface which it loses ; so that it is the relation of these two 
changes which determines the increase or diminution of its pro- 
perties. None of the substances present in bone-black when used 
by itself, except the charcoal, discolours. 

After establishing the difference which exists between the 
blanching property of different charcoals relative to the solution 
of indigo, it became interesting to know, if this relation would 
be preserved for the different colouring matters, M.Bussy made a 
test liquor with melasses ; it was composed of one part of melasses, 
diluted with twenty of water, in which hejtried the different char- 
coals marked in the following table. The quantities acted on 
were more considerable than those indicated in the table, but be 
reduced them to one gramme for the sake of comparison. 

. From t&ia table we perceive; 1st. that the same quantity of 
same charcoal discolours about ten times more of the indigo 
liquor, $huu of that of melasses ; 2d. that the different charcoals 
preserve, in reference to these two substances, the same order 
m their blanching power, but that the proportion which ex! 
between them, when they are tried by the melasses, is less than 



when they are tried wt^ the iod^.k t^ <;i^‘'^'bi^;indigo 

we fiDd^that the blaniA^ power of b^Kha[|ej^fc0jA'.i^^^ to that 
of bone>bIack ae fi£^ to'one ; aad fiu th(|^|^s|i^,'i tUii jpropor* 
tion ia twenty to one. To find ou^hat ihy^t |>e ^’pause of 
thisTtriation,heinadp t^ 8f|!|»e trials on decpctjt^s of cochineal, 
logwo^, gi^ .^p., , 90 d «bseCT(^ that it i^ways r^uired 
more ^tprcoal to blanch me same bulk of Tiqiior, the more the 
relatidtt* between the discolouring power of the charcoals dimi- 
nished; tfiat is to say, if we siwpose, that we take the like vo- 
lume .of all the test-liquort, ^t which will require least <^ar- 
coaifoT-its discoloration, is thid which viill establish the great* 
estdifierehce between thediscolouring force of the different chai^ 
coals. ' 

Table of ike comparaHbe dUoohHr^ power of .^different 
Chareodb, 


SPECIES OF CHARCOAL. 

Weight. 

Indigoteat- 

iiqnor 

eonaamed. 

Melasaet 

liquor 

conitttned. 

Bunching 
power by 
tne Indigo 
teat. 

Blanching 
power by 
the melas* 

aea teat. 

Blood calcined Mviih pot> 
ash . . • . 

Blood calcined with chalk 
Blood calcined with phos- 
phate of lime 

Gelatine calcined with 
potash 

Albumen calcined with 
potash 

Starch calcined with pot- 
ash 

Charcoal of acct. potash 
Charcoal from subcarb. 

soda by phosphorus . 
Calcined lamp black 

Bone-black treated with 
muriatic acid and pot- 
ash • • • • 

Bone-black treated with 
muriatic acid 
Vegetable or animal oil 
calcin^ 
phate blBme 

Crude bone-black . 

1 gramme. 

id. 

id. 

id. 

id. 

id. 

id. 

id. 

id. 

id. 

id. 

ids 

id. 

id. 

1 litre 6 , 
0.67 

0,38 

1.15 

1.08 

0-34 

O.IB 

0.38 

0.128 

0.55 

1.45 

0.06 

0.064 ^ 
0.082 

0.18 

040 

0.09 

0.14 

. 0.14 

0.08 

0.04 

0.08 

0.03 

0.09 

0.18 

0.015 

0.017 

0.009 

50 

18 

12 

36 

34 

lO.G 

5.6 

12 

4 

15.2 

45 

1 

1.87 

2 

1 

1 

20 

11 

10 

15.5 

15.5 

8.8 

4.4 

8.8 

3.3 

10.6 

SO 

1.6 

1.9 

1 

Since the Indigo liquor contains the thousandth part of its weight of 
Indigo \ that iSp one gramme per litre, we perceive that the numbers, 
which express the quantity of liquor nlanched per Htrc, express the real 
quantity of Indigo fixed on the charcoal. 
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‘ft iBvgf^jetaJly thpftgh^^ jdii^fcqal ac^ oa. cp- 

hwa^, vaiilters, >yi de^ipp^si^g; ttmia,; aud, thia 4>pini9)g >is 
founded on it having been observed^^lL djiffQresD||,Tf»^i$ers 

witl^ charcoal, bee^v muci^g^y. ^c., 

that tJie discoloration was accomj^ied with a j^^gj^ment 
of gas. Presuming that this opinion, was entiFeljf erf^peous, 
and that to the decomposition of;tbe colouring matter^ a disen- 
gagement ^of gas had been ijpprpperly ascribed, which^mqst 
dependtopi some other cause, M^ Bussy made the fpUow^g.ejK- 
1 periments : He took 8 ounces of melagses, which, he diluted 
with a pound and a half of distilled water, agitated it carbon- 

ate of lime to neutralize the acids which might act on the char- 
coal; theo^iitered the liquid, and heated it to expel the gases 
which might be held in solutk^n in the water. 

On the other hand, he took 1 ounce of blood-charcoal very 
carefully washed ; boiled it in 8 ounces of water, to expel all 
the air which might be adhering to it, and when he judged it 
to contain no more air, he added the melasses, so that the 
vessel which he employed, was perfectly full. The apparatus 
being thus arranged, and perfectly freed from air, he engaged 
the extremity of the tube, under a graduated tube filled with 
water ; and he heated the vessel in the salt-water bath for two 
hours, at a temperature approaching to that of boiling water. 
No gas whatever was disengaged, and the liquor became com- 
pletely colourless ; the experiment succeeds equally well in the 
cold. He tried also cochineal, and several other colouring 
matters, and he obtained no evolution of gas. As to wiue, we 
must take great care to employ a charcoal which has been pre- 
viously treated with muriatic acid, for otherwise, the acids 
which it contains, decompose the carbonate of lime which is 
present in the charcoal, and gives rise to a disengagement 
of gas. 

The colouring matters not being decomposedby the charcoal, as 
appears from this experiment, we conceive they must fix them- 
selves in the charcoal, augment its weight proportionally to the 
quantity of liquor discoloured ; and that, in some circumstances, 
we may re-produce the solution of the colouring matter. 

To verify this conjecture, he took three specie§^ of charcoal, 
which he knew acted with a different intensity ; these were : 

•' Ht, charcoal of blood ; 2d, bone-black, purified ; 3d, crude 
bone<rhlack. These charcoals after having been washed with 
boiling water, to separate all their soluble' hi^edients, were 
dried at ‘the waten-bath, for the same space of time. He then 
took 6 grammes of each of these charcoals, which he heated 
separately with 20 grammes of melasses^ diluted with 4j^ts 
of water. This liquor was left in contact with each of the ^ar- 
coals during the same time ; at the end of which they were fil- 
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teredo and wiero.fottpi'diff€J»^^ diac^^biwed, according toi fjhe 
species of charcoal which had acted upon it. Each of these 
charcoals having been washed^ and- then dried at the water* 
bath', teiing ei^y precaatibn* to? place them-iti the sameclr- 
camiitsfaeesVTt happened (hat ^ ■ 

- Th^'blood*charcoal was increased in "weight by 1.56 gr. 
'The purified bone-Wack . . . 0.54‘ 

The ^crude bone-black . . . . 0.3' 

This increase of weight, which is, as we see, relatiws to the 
blanching power of each charcoal, indicates that the dlscttdor- 
ation is e^ciCd by the combination of the colouring matter 
with the charcoal. The same effect is also remarked; when we 
employ indigos but it is much less appreciable. We have 
reason, indeed, to be surprised at the considerable augmenta- 
tion of weight which charcoal assumes in the discoloration of 
melasses ; but it is probable, that this increase proceeds not 
only from the colouring matter, if there exists a particular one, 
but also from the mucilaginous matters, and others which are 
not in perfect solution. It is a fact, well kuown to refiners, 
that the waters of the charcoal washings which have served for 
clarification, are very mucilaginous. If, instead of taking cold 
water to wash this charcoal, boiling water be taken, slightly 
alkalized with potash, the water comes off coloured of the 
melasses tint, which further confirms the conclusion to be drawn 
from the augmentation of the weight of the charcoal, namely, 
that the colouring matter combines with the charcoal, without 
experiencing decomposition. 

But this truth seems to be established in an incontestable 
manner, by an experiment which M. Bussy made on indigo.' 

Into a solution of indigo by sulphuric acid, made with one 
part of indigo, and 7 parts of acid, the whole diluted with 92 
of water, he added a certain quantity of charcoal which com- 
pletely discoloured it. The liquor thrown upon a filter, passed 
through with a slight tint of yellow, visible only in a great 
mass of the liquid. The filter was washed with a small quan- 
tity of cold water, to remove what of the solution remained 
adhering to the filter ; this water passed colourless. He threw 
afterwards on the same filter, boiling water, containing a very 
small proportion of sub-carbonate of potash ; instantly the liquor 
passed through of a blue colour, not of a feeble and uncertain 
tint, but with ^ intensity of shade, equal to that of the first 
solution. It is possible, by continuing the washing with very 
hot alkalized water, to remove from the charcoal almost the 
whole of the indigo which it contains. 

If we take again this same washed charcoal, and put it in 
contact with the blue liquor of the washings, after rendering it 
slightly acid by the addition of a little sulphuric acid, it will 
discolour it anew, and the indigo fixed in the charcoal may be 
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onise more ea^rrled off by ^ potasbi 9o«(tbat we may make it 
Wa, ia aapg^ion a conaiderafale number of timea, irom.the 
cn^oal tO|PO solution, and from the aolution to the charcoals 
It is, however, observed^ that these successive solutions termi^ 
nate in altering the indigo ; and, at each new discoloration, 
the liquor retains a faiut yellowish colour, which indicates* the 
decomposition of a small quantity of indigo. 

We may conclude from all that we have seen, that the dis* 
colouring property is inherent in charcoal ; but that it becomes 
manifest only when the charcoal occurs in certain physical con<- 
ditions, among which porosity and division hold the first rank ; 
that no charcoal can discolour when it has been heated strongly 
enough to become hard and brilliant ; that all, on the contrary, 
possess this property when they are sufficiently divided, not by 
a mechanical action, but by the interposition of some substance 
which opposes their aggregation; and that the superiority of 
animal cnarcoal, such as that of the blood and geltaine, pro* 
ceeds especially from its great porosity. — Jour, de Pharm. 
June, 1822. 

Analysis of the Bark of the Quassia Simaroula of Linnaeus. 

By M. Morin. 

!• A resinous matter ; 

2. A volatile oil having the odour of benzoin ; 

3. Acetate of potash ; 

4. An ammomacal salt ; 

5. Malic acid, and traces of the Gallic ; 

6. Quassine; 

7. Malate and oxalate of lime ; 

8. Some mineral salts, oxide of iron, and silica ; 

9. Ulmin and ligneous matter. 

Analysis of the Smelt {Salmo Eperlanus of Linncsus), By 
M. Morin. 

1. Albumen; 

2. Mucus; 

3. Osmazome; 

4. Muriate of ammonia ; 

5. A gelatinous matter ; 

6. Muriate of potash. 

7. Phosphates of potash, magnesia, iron, lime; 

8. Carbonate of lime ; ^ 

9. Au oily matter ; 

10. Pbpspborus ; 

11. Animal, fibre.-Wbur. (2e Pharm. Feb. 1822. 

' «-* 

New Researches on the Composition of the antimoniatcd suU 
phuret of Silver f the red Silver of Andreasherg. By M. P. A. 
Bon8dorff.~The pounded ore was put into an apparatus, simi- 
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lar to that employed by Berzelius, for the analysis^ of the ores 
of mokel (see bulk iest ^umber)j^ah4 bdiig heated with'ihe fta^ 
of a spirit lamp, was su^eoted to a stream Of bydrbgen, evot^l 
from zinc and dilntb sulphMI6 ^id. . Jifthis way, the prea^cb 
of oxide of antimony wbuld be proved &e production of 
water, as he previously^scertained' by a Comparative estpert- 
ment on an artificial compound. But no water was formed 
from the mineral, 
t'he result of his analysis is : 

Oxyeen. Snlphnr 

Silverji 0.8865 . .. 58.941 which would r4.36 .. 8.768’ 

Antimony, p.3436 . . 22,84/ require \;4.19 . . 8.423 

Sulphur, 0.2498 . . 16.61 

Earthy matter, 0.0045 • . 0.30 

Loss, 1.3100 . . 1.31 

100.00 

The chemidal constitution he represents by 2 Sb S^+3 Aff S\ 
which would give the proportions. 

Silver, 58.98 

Antimony, 23.46 

Sulphur, 17.56 

100.00 

Klaproth, in his analysis, had ascribed the loss of weight to 
oxygen, and gave these proportions of the components, 

Silver, 60 

Antimony, 19 

Sulphur, 17 

Oxygen, 4 

100 

By culding the weight allowed for the oxygen, to that of the 
antimony, Klaproth’s analysis agrees very closely with M. 

BonsclorfPs. de Chmi, et de Phys. xix. i. 

Analysis of the mineral and thermal waters of Mont Dore, 

By M. P. Berthier. 

These waters are among the most celebrated of mineral 
springs. The Romans had collected them in a vast and sump- 
tuous edifice. They are composed as follows : 

Anhydrous Salts. Crystallised Salts. 

Neutral carbonate of soda • 0.0006330 . 0.0006930 

Muriate of soda .... 0.0003804 . 0.0003804 

Sulphate of soda .... 0.0000655 . 0.0001489 

Carbonate of lime . . . • 0.0001600 . 0.0001600 ' 

Carbonate of magnesia . . 0.0000600 . 0.0000600 

Silica 0.0002100 . 0.0002100 

Oxide of iron 0.0000100 . 0.0000100 

0.0015189 0.0016623 

I’his water is distinguished by the large quantity of silica 
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which it ccmtai^ iThe water dcpMits ^s‘ silica in the sabter* 
rsmepus chaimeb which it passes tHtohgh, under form df 
tuheroular pif^vses, often veiry lar|;€^» and resembling flint. Am: 
cfe C?Ati^«t&PAy5.xix.25. ^ ^ ' 

On tM ififluenee toaUr exetc^ on certain Animal Pfo^ 
mfs. By M. OBevreul. / 

I. Tendons.— -Thi^ej when dried^ become much slenddter; 
lose their white colour, tiheir satiny lustre, and extreme pliabHity. 
They ^acquire the semi-tran^arency bf horn, a yellow colour, 
bordering slightly on red. Tendons of the elephant, preser^d 
four years M the dry state, rc-produce a fresh tendon, when kej^ 
some time immersed in water. 


Table of experiments on Tendons. 


100 parts of a large tendon of the 
elephant, are reduced by drying 

in die air, to. . 51.56 

In vacuo, to 50.00 

1OO parts of a slender tendon 
of the same— *in air, to .. 46*91 

Jnvacuo 43.36 

1OO parts of a large ox tendon 
are reduced in air, to .... 59.96 
In mcuo, to •.«••« 49*6i 
100 of slender ox* tendon in 

air, to 44.13 

In vacuo 43.34 

100 of slender human tendon 

become inair 43.13 

Invactio 37 .9B 


S. Yellow elastic tissue.-^ 


100 parts fresh from tlie ele- 
phant a||^ reduced in air, 

to 53.57 

In vacuo, to 50. 5 

100 parts fresh from the ox- 

in air 52 . 8 

In vacuo to 49. 8 


Water absorbed by 100 parts 
of the opposite bodies, 
after immersion of 13 to 


34 hours ..^.103. o 

9 days at leastt.* o 

13 to 34 hours 130. .3 

S days at least 147-68 

13 to 34 hours. 100.34 

8 days at least • . . . 146 58 

13 to 24 hours . • . 133. 0 

8 (lays at loan us. o 

13 to 34 hours 147.S7 

5 days if7i*79 


34 hours 99. 0 

12’ days 147. 0 


34 hours ' ^ • 99. 4 

12 days 148. 0 


3. Cartilage of the Ear , — 100 parts of that of a man of forty 
years, after it was steeped in water, were reduced in the air to 
33.5, and in vacuo, to 30.64. These 30.64 parts had absorbed 
at the end of 24 hours, 66.14 of water, and at the end of four 
days, 69.36, exactly what they had lost by desiccation. 

4. Cartiluginou$ ligaments , — 100 parts of the cartilaginous 
ligament of the knee of a woman, thirty years of age, after 
having been steeped in water, were reduced, in air to 26.41, and 
in vacuo to 23.2. 


5. Of Fihrina,~\00 parts from, the arterial blood of a cow 
were reduced in the air to 21.1, and in vacuo to 19.36. 100 

ports from the venous blood of a cow, became in air 22.7 ; in 
vacuo 21.05. 


6. Comiea , — Of opacpie cornea, dried In vacuo, 100 parts 
became, after an iminorsion in water of 

24 hours, 268.18 4 days, 4G1.2S. 
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7f Albtmen the — ^JiQQ parts of liquid albumen^ after 

being coagulated^ Uy expp^ure^^Q air, became 15 parte ; aira^Si' 
vacm 13.0,5. "^e .dry substance was colourless, sWi-tran^: 
parent, and it recovered the properties of boiled white of egg:' 
in absorbing water, wdiich, however, it took up only to 68 pahs 
after fbur days* immersion, instead of the>86^33, which it had 
lost. White of egg uncoagulated, dries Aout cesusing to be 
transparent. It foses in air 85 per cenr. ^and in vacuo 86.15. 
On immersion, in water Jt resumes its original viscid Sppear- 
ance^ilnn. de Chim, da.PAys., xix. 32. 

. Cure of a Palsy iy a stroke of Lightning. — Mr. Samuel 
is|fjrersr of the county of Carteret in North Carolina, had been 
attacked with a palsy in the face, and particularly in the eyes. 
Wh'ie he was walking in his chamber, a thunder-stroke threw 
him down senseless. At the ena r.r' 20 minutes he came to 
himself; but he did not recover the eriiire use of his limbs till 
the evening. Next day he found himself perfectly recovered ; 
and he could now write without the use of spectacles. The 
palsy did not return. 

Analysis of the Table-spar of Pargas^ the Wollastonite of 
Hauy, By M. P. A. de BonsdorfT. — ^The colour of this table>spar 
is a white, more or less pure ; it is translucid on the edges ; 
its lustre is vitreous and moderate; it is semi-hard, scratching 
glass with difficulty; under the hammer it splits into fine 
flexible threads. Exposed to the blow-pipe, it melts on the 
edges at a strong heat, affording a translucent glass, colourless 
and brilliant. With borax, and the double phosphate of soda 
and ammonia, it melts into a transparent glass ; and gives with 
soda an opaque globule. With solution of cobalt, it presents 
a bine colour, a property which does not seem to agree with 
llic nature of tremolite, which treated with the same solution, 
exhibits usually a llcsh colour. Its analysis afforded, 

Silica 52.58 

Lime 44.45 

Magnesia .... 6.G8 

Protoxide of iron 1.13 
Alumina, a trace 
Volatile matter . 0.99 

99.93 

M. Bonsdorff considers it as a bisilicate of lime, or C 8*. 

Analysis of the Meteoric Stone of fuvenas, hy M. l-augier.— 
Four analyses were mftle ; the first by means of acids ; the 
second with potash ; the third with nitric acid, to determine the 
proportion of sulphur ; and the fourth by nitrate of barytes ; 
with the yiew of ascertaining^ the proportion of potash which 
M. Vauquelin had detected in this stone. These different ana<^ 
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lyses all concurred very nearly as to the proportions of the con- 
stituentfftipiMffeDePi-. , ,-h j.r;| .. ' 


Oxide of, itoA / - 


v 23.5 

Oxide of manganese^ 


. 6.6 

Alumina * -.. v • > « 

V 1 . 

, .1Q.4 

Lime ; • ■ . . . 

... 

. 9.2 

Chromium . > • . 

■ * . . 

. 1.C 

Magnesia . . . 

a « ' . 

. 0.9 

Sulphur .... 


. 0,6 

Potash .... 

. • . ' 

. 0,2 

, Copper .... 


. O.I 

Indispensable loss . 

* ■ . 

, .3.0 

Loss from unknown causes . 

, '4^8 



100.0 


This remarkable loss, instead of the usual increase of weight, 
in the analysis of meteoric stones, by the oxidation of the metals, 
has led M. Laugier to infer that the iron and manganese are 
here in the state of oxides ; and there is no particle of this me* 
UorpUte, when pulverized, which is attractible by the magnet. 
This aerolite seems identical in its composition with the aerolite 
of Jonzac. The copiplete absence of nickel, the almost total 
disappearance of the sulphur and the magnesia, which are re- 
placed by an abundant quantity of lime and alumina, establish 
between these stones, and the aerolites previously known, very 
marked differences. 

A third example of this peculiar composition is presented in 
an aerolite, which fell in the neighbourhood of the village of 
Lontola, in the government of Wibourg, in Finland. M. Nordens- 
kiold, mining engineer at Abo, a pupil of Berzelius, found no 
nickel in it, and hardly any metaiiip particles attractible by the 
magnet 

M. Laugier here concludes with still more certainty than he 
did in 1820, that chromium is the most constant character of 
aerolites. 

The most numerous and best known meteoric stones have 
more solidity than these new ones. Globules of iron are found 
in them, which resist the pestle, and are attracted by the mag- 
net. The latter are friable, easy to pulverize, presenting no 
obstacles in the mortar, and contain no globules of iron. Their 
small cohesive force seems to arise from the interposition of 
different foreign bodies, such as felspai^ or amphigene. They 
are, however, less homogeneous in their structure, than those 
first known. Ann» de Ch. ct de Phys. xix. 264. 


[The late arrival of the Foreign Journals has prcveiiteil us from arrauging 
' ' “ their contents in a methodical order.] 
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Art. XVIII^ MISCELLANEOUS INTELLIOEWcB.^^^^^'^" 

i. Mrchanical Sct^#di5. : ^ 

I AstRONOMY) THE Arts, '^C." ‘ 

1. Improved . Signal for Trigonometric<d Mmurements.^A 
new kind of signal has been used by M. Gaiis&iO£tGottingcn, in 
a trigonometrical measurement undertaken in Hanover^ which 
appears to possess many advantages. It consists ^of reflected 
solar light: that astronomer, having remarked; that the light 
reflected by a small plane mirror, was suflicicntly intense to be 
observcil at greater distances than ^osc of the sides of his greatest 
triangles, had a couple of instruments made which he called 
Heliotropes, and which, though simpler in their construction 
than the Hcliostat of S*Gravesande, were, like it, intended to 
reflect the sun’s rays in a constant direction. Whilst these instru- 
ments were preparing, M. Gauss made use of Hadley’s sextant, 
whicif, for this purpose, was mounted on a solid foot in the fol-^ 
lowing manner : The plane of the instrument being inclined to 
the proper degree, the angle between the sun and the terrestrial 
object to which the sun’s rays are to be reflected by the moveable 
or great mirror of the instrument is to be observed. Then, with^flA 
altering the apparatus otherwise, the arm which carries vSs^ 
mirror is to be moved, until the index is at double the angle 
observed when the sun’s rays will be reflected on the spot desired, 
so that from that point the image of the sun may be seen in the 
mirror like a star. 

The same result may be obtained by previously fixing a third 
mirror above the moveable mirror, on the same arm, and perpen*- 
dicular like it to the plane of the instrument; but which makes, 
with the plane of the great mirror, an angle equal to the complc- 
inent of QO degrees of the angle formed by the visual ray with 
the plane of the third mirror. * When, with a sextant thus pre- 
pared and fixed on a foot, the distance of the object from the 
centre of the sun is observed, this third mirror reflects the sun’s 
rays at the same moment on the object itself, and an observer 
being there, the signal will be the light reflected from the sex- 
tant. It is easy, by a little practice, to give that motion to the 
mirror which is necessary to throw the sun’s rays for some time 
on the same object ; for, in consequence of the imperfection of 
the mirror, the field over which the rays are reflected is large 
enough to compensate for any little irregularity in the move- 
ment. 

M. Gauss has found that mirrors, two inches by an inch and a 
quarter, arc quite large enough for these purposes : In some 
experiments, made with a view of estimating the distance to which 



422 


Miscellme^is iMdHg^e, 

these signals would bo visible, a heliotrope .abd a sextant were 
placed two goographical miles, from 'bach other, the luminous 
points reflected by those mirrors could be seen by the naked eye^ 
and when viewed through the telescoM of the theodolite were 
too brilliaht to give exact points;^ but iu place of ^he suo*s 
light that from a bright cloud was redecjted hy them, they gave an 
excellent mark. 

At a distance of five miles, the points were still visible^ Kke 
stars, by 'the naked eye, and they could be seen through the 
telescope of the instrument, even in lieavy weather, (When the 
great signal itself could not be distinguished. At last the distance 
was increased to 11 or 12 geographical miles, the stations being ajb 
litselberg and Hohenhagen, and the operators M. Gauss and 
£nke. The light was redecteil at~ intervals by the sextant from 
Inselberg to Hohenhagen, whilst the light was constantly re- 
flected from the latter to- the former place by the heliotrope ; these 
experiments continued 10 days in various circumstances with 
great success. Each observer recipnically saw the points at the 
other station^ whilst frequently the mountains on which they 
were placed could scarcely be seen by the telescope. More than 
once the light of the heliotrope pierced through mists and 
showers of raiii. 

In general the angles observed by these signals were in greater 

K urdance with each other, than when the ordinary signals have 
n used. 

Baron de Zach proposes a simplification of the reflecting appa- 
ratus. He supposes a polyhedral reflector, similar to those some- 
times used by bird-catchers, to rotate on an axis passing through 
the number of its facets, there Will then continually be a facet 
reflecting the light in the proper direction ; and farther, such a 
signal would be visible in all directions. In a trial of this 
pr«)cess 'made in the small way, a piece of rock crystal, cut with 
many facets, was made to rotate rapidly in the sunshine, it was 
seen distinctly from all situations at the distance of 2,000 toiscs.— 
Bid, Univ. xviii. 151. 

2. New Observatories , — Three new observatories have been 
established in countries the most remotely situatt‘d from each 
other: — at Nikolajen, on the borders of the Black Sea; at the 
Cape of Good Hope ; and in New Holland. 

3. Astronomical P/w.— The medal founded by M. de Lalaiide, 
to be given annually to the person who, in France, or elsewhere, 
has made the most interesting observation in astronomy, or rather 
the m^moire most useful to its progress, has not been adjudged 
in 1822. So that the prize for 1823 will be doubled, and will 
consist of a gold medal, value 1,270 francs. It will be 'adjudged 
in March 1823. 
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4 . Ckdnsing of Occkitrd Trees by Lime. — The use of lime hub 
been highly' rci^ltimetided in: the dressing of old moss^enten 
orchard trees* Some fresh«made lime being slaked with water, 
and 'smne old w^tn^oot apple^treea iVeU dressed with it with' a 
brash; the re^ltSvas thact the insects and moss were destroyed, 
the otiter\Hiid feiroiT, and a new^ Smooth^ cieaifrhealthy one 
formed : the trees, although twenty years old, assuming a most 
healthy* appearance: 

5. ^Purification of Oii^A method of purifying common fish 
oil,' 'and' lendbrinj^ it equal to the best sperm oil, by the use of 
animat charcoal^ is described as having been discovert in Den- 
mark.' The description is very incomplete, but mentions that 
beef bones which have been boiled, are made into animal charcoal 
in a peculiar way. The charcoal is mixdii with the oil, and 
repeatedly agitat^ for two months, after which it is filtered through 
several strata of charcoal, and used as soon as made* The quan- 
tity of gas evolved by the bones in the operation is considerable, 
and is used for lighting the manufactory and adjacent buildings. 
The residuum is mixed with clay for fuel. T))C loss in this 
process is estimated at 15 per cent., and the gain i? equal to 40 
per cent., leaving a balance in favour of the discovery of 25 
per cent. 

I’lic peculiar method of msiking the charcoal, probably con- 
sists in not heating the bones too much. It is well known by ,thc 
animal charcoal makers in London, that if the temperature be 
raised too high, the charcoal is worth nothing. 

O'. Oii G/75.— *Mr. Wilson proposes obtaining this gas in 
countries where the oil is chiefly vegetable, by introducing tha 
seeds themselves into the retorts, much in the manner that 
coals are used here. Besides saving the expense of preparing 
the oil, it is supposed that the charcoal left may be useful and 
valuable. We, however, greatly doubt the plausibility of this 
proposal. 

7- Purification of the Water of the Seine at Paris. — There is 
an establishment in this city (Paris) for purifying for domestic use 
the water of the Seine, which gives constant employment to up- 
wards of 200 persons. The water is pumped into vessels about 
20 fool deep, and as many in width, where it reposes 12 hours. 
The clear water is then raised into another vessel, whence it 
flows into long and shallow cisterns, on tlie sides of which a great 
number of sponge filters are placed, and the sponges are renewed 
every hour. From the sponge filters it finds its way into square 
shallow cisterns, each of which has at the bottom a bed of clean 
Fontainebloau sand, then a bed of pounded charcoal, then another 
bed of clean sand, and lastly, al lop, a bed of coarse river sand, 
(these last-jnentioned iilleis aie renewed every six hours); and 
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this is the last operation previous to its distribution. — Tech. Rep. 
i. 91 $^ Wui^fiehend this p^cessiiiotdd not suit 'thcLondontajKe.' 

-1 • ' ‘'t V' .. - 

8. Preseroaiton of Steel Goods^ — Mr. Aikin recommends a thin 
coating of caoutchouc as ^ eacelle^pii^ry^iye of iro^. and steel 
artioieti from action of the air acm^oisture ; itejina)terahiUtjrp 
consistence when heated,^^ inhesion to iron and steel* and* &ciUty 
of removal* render it an adnnrable.subsmnce for this purpose^, - 

The c&outchouc is to be melted in a close vessel* that it may 
hot inflame. It will require nearly tl^e temperature of fusing 
lead^ and must be stirred with a horizontal agitator rising thcoi^ 
the vessely^to prevent burning. Plates of and steel.* partly co- 
vered with this composition* gave full proof in tha laboratory of 
the protection afforded .by the caoutchouc film to the metal. . 

Mr. Parkins, to ^v4fom Mr. Aikin communicated this process* 
has made much use of it in his blocks* plates* dies, &c. Pb mixes 
some oil of turpentine with the caoutchouc, which renders it easily 
applicable, and leaves the substance, when dry, as a firm varnish 
impermeable to moi^ure. This, when required, is easily removed 
by a soft brush dipped in warm oil of turpentine.— Tec^.Aepor^f* 

9. Preservation <f.Eggs,-^E^s may be preserved, according to 

a, great length, of time in lime-water containing excess 
of lime. An excellent mode of preserving them also, is to place 
them for about 20 seconds in barley-water ; then remove, dry, and 
put them by. Eggs may be well salted throughout, if laid in brine 
for 8 or 10 days, and may then be preserved a great length of time. 

, 10. Fusible Metals and its applicatione — A combination of three 
parts of lead, with two of tin and five of bismuth, forms an alloy 
which melts at the temperature of 197° F. In making casts with 
this and similar alloys* it is important to use the metal at a tempe- 
rature as low as possible; as if, but a few degrees elevated, the 
water which adheres to the things from which casts are to bo 
taken, forms vapour, and produces bubbles. Mr. Varley allows 
the fused metal to cool in a tea-cup until just ready to set at the 
edges, and then pours it into the moulds, procuring in this way 
beautiful casts from moulds of wood, or of other similar sub- 
stances. When taking impressions from gems* seals, &c., the 
fused alloy should be placed on paper or pasteboard, and stirred 
about till it becomes pasty from cooling ; at which moment the 
gem, die, orseal, should be suddenly stamped on it* and a very sharp 
impression will then be obtained. 

Mr. Gill has applied the fusible alloy to the formation of me- 
tallic pencils. The metal is cast into a proper form in a piece of 
paper over a candle. A sheet'of drawing-paper is prepared by 
leaving a little prepared hartshorn, (i. e., finely divided calcined 
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boaes)* well rubbed into Kte furfieoc^ by meanft of a coil of list, or 
Wallen cloth, the excess being gently wiped off by a cloth* 

! 

Hr CtmposifiM for Moulds, forined frpm a compo- 

sition of sulphur and iron scales, have b^n successfully employed 
ip Am^rioain place of those usually made of brw, ^^nduripg the 
necessary' pressure Without iigury* They are farmed hy dissolv- 
ing the pulverised iron scaUs from a smith’s forge in a felted sul*- 
phur;^ dm proper proportions niay be readily^ found Py expe- 
rinmnt. - The compound Is easily fusible, and takes very sharp 
and accurate' casts from the originals. — Tech, Rep. i, m6, 

12. Cement. — ^The following is a very excellent cement for the 
use of turners and artisans in general. The receipt is due to Mr. 
S« Varley: 1 6* parts of whiting are to be finely powdered and 
heated to redness, to drive off ail the water. ^ When cold, it is to 
be mixed with 1 6 parts of black resin, and J part of becs-wax ; 
the latter having been previously melted together, and the whole 
stirred till of an uniform consistence.— IVcA. Rep. i. 4»l6. 

13. Hyalograph. — M. de Clinchamp, teacher of the youth in- 
tended for the marine service at Toulon, in Franco, has invented 
an instrument called a Hyalograph, which takes off, with extreme 
correctness, the appearances of natural objects. A particular 
sort of ink serves to impress on paper designs taken on the glass of 
the instrument ; and as the first impression cannot be erased, many 
proofs may be taken off, by inking it over again. The hyalograph 
serves also for many mathematical applications. The works exO-, 
cuted with hyalographic ink have the appearance of iitbographib 
designs. 

14. Black Lead Pencils. — Hard black lead drawing pencils are 
made by Mr. Varley and Mr. Banks, -by melting together fine 
Cumberland black lead in powder and shell lac. This compound 
is repeatedly powdered and re-melted, until of uniform composi- 
tion ; is then sawn into slips, and mounted as usual. Pencils thus 
made are uniform, and of great strength, and there is no waste of 
material. — Tech. Rep. i. 286. 
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\ ii. CH^.MlCi.%'S0IgNCE. 

. § 1. Cktuhistiy^ 

1, Qm the CkemeA PktmmenA Mi Fiatee^Sig^ 4* 
nieri has inserted An account of /silpAg soneA pf ^^periine^tsiPii.tljfA 
cbAQUCAl ictioa which tAkca place^ iifeiy 
substances. The fixed and voladle <^s^ alcohoU. ethjer^ balaams, 
^c. were placled on glass, watpr, and luprcury, jp th^ a^v, in 
vacuOf in dillsrcnl gases, and in different positions, and t^e pl^epp- 
mena, carefully observed. ThcAe arc detailed in the Qiomaf^ iH 
Fisicaf iv. pp. 133, 209,^87, and arc to be continued ; Htit the 
following are the general principles deduced from the three first 
parts of the memoir. 

1. All liquid substances reduced to uniform laminse, so tUn as 
to decompose light by reflection and transmission, have the 
power of throwing off their own substance in the direction of 
the angle of the wedge parallel to the plane, which passes by the 
angle perpendicularly to the thickness. 

2. This expulsive force is in the same substance always less as 
the wedge is more acute, and greater as the wedge is less acute, 
within certain limits not yet determined. 

3. From this force proceeds the spontaneous expansion of li- 
quid masses reduced in some parts to their cuneiform plates, and 
continued in that direction (1), if the movement be not impeded 
by external obstacles. In this way drops which form themselves 
into spherical segments on horizontal surfaces that have no attrac- 
tion for the drops, and admit of free motion, expand in all direc- 
tions. 

4. If the expansion is impeded, not by external obstacles 
placed in the line of its direction, but by some other force which 
obliges the wedge-shaped lamina to preserve its form, then, by 
the action of, the same force, the substance is successively with- 
diAwn, and extended in the same direction. 

5. When the obstacles to tlie motion are opposed to the angle 
of the wedge, then the. force re-acts in a direction normal to the 
resistance, and therefore nearest to the primitive direction, pro- 
ducing expansion in the new direction. 

This force of expansion is smallest in water and aqueous 
solutions, much greater in all combustible liquids, and among 
these greater with the odorous than the inodorous sub^ices. It is 
greatest of all in theitdorous and volatile substances. In the sul- 
phuric and nitric acid it exists in a degree equal to that of the 
volatile combustible liquids. 

7. The vapours which arise from the laminae of volatile liquid 
combustibles, if retained in contact with their respective sub- 
stances, impede the expansion of re-action in the direction normal 
to the plane of the lamina (5). 


0 . 



CileyttiW Seiemt, 

8. The force of. expansion pf is^ essentially distinct from 

that by which bodies tend to form vapour : for the degree of this 
force has no relation to the degree of evaporability, and some- 
times has a,contrary ratio. 

' Q. This' fdree has, in comthon with the fences electricity and 
magnetism, the fmwer of increasing its proper action in the direc- 
tion of the angles, rendering it more intense, and of determin- 
ing a coirent of matter in that direction. ^ 

10. Filially, The effects of this force are not limited mere 
ea^ansion, but consists also in chemical changes, decomporition 
taMhg place, and rc-compositions being produced.. 

2. Effect of Heat on the cdkurofthe In subjecting ru-* 

bies to high degrees of heat, Dr. Brewster observed a very singu- 
lar^effect produced during their cooling. Ata high temperature the 
red ruby J)ecomcs green ; as the cooling advances, this green tint 
gradually fades and becomes brown, and the redneSs of this brown 
tint gradually increases till the mineral has recovered its primitive 
brilliant red colour. A green ruby suffered no change from heat, 
and a bluish green sapphire became much paler at a high heat, 
but resumed its original colour by cooling. Edin, Journ» vi. 879' 

3. Pyroiwefcr.— Mr. Sivright, proposes to remove the objections 
to Mr. Wedgewood's pyrometer, in consequence of the irregular 
contraction of the clay-pieccs used, by substituting for them pieces 
of agalmatolite, or figure-stone of China. In making experi- 
ments on this substance, he has found it capable of contracting 
in its dimensions considerably, by beat, without any other change, 
and he considers that its use will be advantageous. 

4. Source of Cadmium. — Mr. W. Herapalh states, that he has 
obtained cadmium in abundance from the zinc works near Bristol. 
Zinc is obtained by putting calamine with smUll coal into a cru- 
cible, which being closed at top, has a tube proceeding through 
its bottom, into a vault below ; beneath the tube is a vessel of 
water, and a short tube is at hand to connect at a proper time 
with the long one, so as almost to reach the water. The work- 
men do not connect until the brown blaze^* is over, and the 

blue blaze*' begun. This brown flame is owing to cadmium, the 
oxide of which attaches itself to the roof of the vault, in greatest 
quantity just over the orifice. It is mixed with soot, suiphurct 
of cadmium, and oxide of zinc. Some portions contain from 
twelve to twenty per cent, of cadmium. 

The metal is obtained by dissolving this substance in muriatic 
acid, filtering, evaporating to dryness, rc-dissolving and filtering, 
and precipitating by a plate of zinc. The cadmium thrown down 
is to be mixed with a little lamp-black or wax, put into a black 



ifA Miaeeymeom 

e»4l«i«0> J>as saUifQ«4 ; 

tkienJtb«>T««4)»lui is to Iw #Ui^4^.whirit js ewjijK^ioi^ vi^- 
out loss of cadmium ; ft litiJ^ w«>(,<idf^H9^ 
a gentle heat a>plied, the metal melu, and by i^tadonTomsa 
battoD. , , , ^ , I 

hlr. Herapath thinks nStihe si^sliielter, if hV^M th pttt up 
hk tube earlier, and collect the first |*diMs of metal sigkrhki 
vquld be able to collect abuddance of taamhim, and aflmn af a 
cheap rate ib‘t Ihit purposes of the hm.-i-AmaU 6f'PML llf.*4lNk 

Cf}fstalU$edgoid.<^'W\ien a sottition of gold in ether h left flhr 
a considerable length of dmce the ||Sldis gradually^ tedtfcOdy and 
deposited in the ntetallic form, and crystallized. 

6. Sihmbutitid fiydrog'eit.^Professor Kastner haa^ ^sbSifWd, 
that when tin is treated with moderately strong muitatic acid, 
the hydrogen gaa developed is combined with tin. It has a very 
particular and penetrating odour : whencompiesbSed into water, a 
considerable quantity is dissolved ; when burnt it produces a 
blue light, and gives off white oxjde of tin in fumes. When in- 
troduce intOK# very weak solution of gold, purple ot Cassius is 
instantly formed ; and, applied in this way, the gas is a higbly- 
aensible re-ogent for the minutest portion ot the noble metal. Bis- 
muth, when similarly treated, forms a similar substance. Both 
these gases considerably resemble tclluretted hydrogen. 

It may be observed, that when treated m the same way, zinc 
alto produces a gas, containing large quantities of the metal w hen 
recent. *1 

7 . Deutoxide of Copper* — M. Berzelius says, the deutoxulc 
of copper attracts the humidity of the atmosphere vciy rajiidly : ii 
ia reduced so rapidly in hydrogen gas, that if a piece be highly 
heated, but not red, and plunged into a bottle of the gas, the oxide 
takes fire and is reduced, and water trickles down the phial. 
According to the weight lost in this reduction, it appears to be 
composed of 

Copper , . .79825 . . 100 

Oxygen . . ,50175 . . . 25.572 

fooooo 

Ann* de Cldan* xvii. 26*. 

8. Preparation of Kernm Mificra/.— M. Hensmans recom- 
mends, that in the preparation of this substance, the sulphuret of anti- 
mony, should be fused with caustic potash, and not with a carbonate : 
for then, when a solution is made, and a current of carbonic acid 
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4lt^ 

falls wFmtlie 
a^itiAn oi dffdtad h6ii fa the suluUon so treMd/ a 

ismai {MtdMt of tht Is obtaxnod : both those 

preji^ihU^' baine k fine al|a^bd4ittifut appearance* 

fik» md JSfrrct^r^. When solutions 

meroui^w aod^liydrioddte of potad, ate mixed, 
4lih)dtoee <f cryatalO;^ itowi>f ^hich, when collects* svaslicd, 
a||i^ro<i^8talUzed, «|;i^.ar in Jai^ thin brilliant plal^ unalterable 
in the air, without smell, but m solution having 'the odottt, of 
4i|^*aUi^ds; soluble .in l6 timci» their weight of co)4 water, 
and in much bss when hot; soluble in 96 parts of alcohol. Their 
composition has not been determined, but 24 parts ^vc, witht 
hydrOi^ulphurct of soda, 13 parts of sulphuret of mercury. — 
CjklhhOT. Jin, de Ckim, 2 ^« p, 28P* (Ste our l^orpg;n Siknee.J 

10. Hydriodide of Carbon. In the Philosophical Transactions* 
for 1821, 1 have described a compound of chlorine and olefiant 
gas, but had not at that time the means of ascertaining its com* 
position. Since then, I have obtained it in greater quantity, 
and analyzed it. Four grains were passed in vapour over heaM 
copper, in a green glass tube; iodide of copper was formed, 
and pui*c olefi^ant gas evolved, which amounted to 1*37 cubic 
inches. As 100 c. i. of olefiant gas weigh about 30. 15 grs.* so 
1 37 c. i. will weigh 0.413 of gr« Now 4 grains minus 0^413 
Iravcs 3.587 iodine, and 3.587 * 0.413 ; : 117*73 : 13.55 nearly. 
Now 13.55 is so nearly the number of 2 proportions of olefiant 
gas, that the substance may be considered as composed of 

1 proportion of iodine .... 117*75 
^ 2 proportions of olefiant gas . . 13. 4 

and is therefore analogous in its constitution to the compound of 
clilurinc and olefiant gas, sometimes called chloric ether. M. T, 


11. Formic Acid^ and Formate of Lead. The following estima- 
tions of the composition of these bodies is given by Dr. Gobel 
from careful experiments : 

Formate of lead 1 atom oxide of lead . * 107.5 


1 — — formic acid . . 34.9 

1 — — water 8.45 

Formic acid 

Carbon . . . 11.35, or 2 atoms oxide cai bon . . 26.4 

Hydrogen . . 1.06, 1 ■■■ — water 8.45 

Oxygen . . . 22.43 

34.85 


.34.84 


d/wals Fhil. lii. 463. 
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4^ MisteHatieotA Ink^fyiee, 

- Dibifd QcmitehiK BotHei(if9i^r{!Wafk»im 
to;ai|(w«r mnAy^pwrposes 

Bift proccm is to oOQdenM«iiiiiltotl[t«ieswttteb»yc>!«(hlcks^ 
iisries dK)«i^anbee «{ a botiMih sfitha. botdsfdad 

wbicb>. exteodirtg, at l«M3Behid4*!il4«lAt(Wl‘ij^ 
b<>tltk»!btMA)(feaakad« 6.^ 7^in<ibiNdB!dnMiet«f4;i«ll^ 
4fh)Es''tiunlwflMP'fae *mMeiilUn 

rubbled, on wa^ed paper, the»» globes beeonU»?ii^ atsoBi^ 
electrical.— FM. lix. 263. ' ^ 

iit Ffise <2ii«<tuanfr.'nie' ftoyal AcaderayofScit&tes-Siaa pio<» 
posed tbei£ct|lMriBf:fin)|e.sub^ci49r. 1844. 

1. l^daterinuid^liiprlnuldl^ltedr expeiioientr, tbe density 
gttired by.-lifi^ei^'aodf partic^asly. bytaerc^, water,- 
andetboi) .ttoden-|^s$ure equal to the weight of maay^atsMSf 

spbetev'-’-'ivi; Ju-j". 'jf i- i; • ' js.'.. •.•..•■ 

- dht ;’]&>'lEnpHtil% ^ effects’ of the heat produced by these com* 

pFesriot* »i.;. ’. i-. •■. ■ ■■■111 -i. . 

ThfiipnaeiM^ medal o| gul4 ralue 3000 francs. The memoiw 
to ha^Wsyu befofs.JaRuaty.'2,'1624Kr.i 

^ EthCTBlClTY, hf^OKaTISM. 

of MineraUi^yii L’Abbe Hectty has re* 
the d^otritity produced in ceitahi crystals 
^Mfnperftture,^ it is of two kinds. The 
ciretfjmstanceSr which ^*led to. the discovery todk place 
hh was examining some crystals of the oxide of zinc, from 
Uniboiitg) near Aix-la-Cfaapelley and fragmepts of the acicular 
•Yafiel^ of the same mineral from Brisgau. Having placed a piece 

^e' of these substances in a very cold Window for a few 
rndmedtSp it was fouadort e)camination to be electrical. Its poles 
were ascertained, and the mineral then placed in a milder tem- 
peratiiiley When the electricity soon bechme ntil; but being 
apj^okch^d tea lirC-place^ 'diC^pPweY was greatly renewed, but 
the poles were invert^. 

These residts have bej^n, verified <hy M. Haby on other crystals, 
especially those of the tourmaline. • In taking them for examples, 
he has endeavoured to hring- under one point of view all that 
passes with respect to them in the interval comprised between the 
limits *Qr temperature^ beybnd whieh the elhctric action^isi^pears 
wilhoft^return. ' He has|^iven the name oi ortlinar^ deetridty to 
that produced by heat, and extmordimry ekctficity to that pro^- 
duced by cold. If, therefore, commeitciug at the point where 
the excess of heat destroys in the tourtnaUne the effects of 
the ordinary electricity, that mineral be left to cool ' it will 
sorn give signs of ordinary electricity. The action of 
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thd>|Mt»t 4 iti>flnt<tobly taimneAM to >* coitMh dcgMe, txjyond 
wlui^'itf>gnd«d)l5'''dittifiis8w^>4H»d at- lwt'‘ disAttp^att*. '<< Willi 
» f np tt' d wgey Httte. toy w, A<h»c w, the ^rtfaetdinary aWttfoit# 
«tipaiM|)«W<Uie 'fnlesoMaiMd ' their • pon-evv dwt* in an invertM 
l>nfer,^i*hth«t'tlif»f«i«}flO fidit'pasUtv«ly<electriliiad hrcomes nei^ 
the, toid tW fa«|[|jativai>p<fl« b«tome» ^otkive; > < 

t9‘9%eta < Jtisititt''4MMdila})i^ 'at' lai^e' hii M. I’Abbd Hai&y'i 
TnSki taken- thete it<mi>x)ii»^AthaUt dir 

dlweft vi. p.'608«' "•<'<' x'oJ , ‘ • 

15. Electrmty of ike Atmosphere. Bourdet, an cx-cap- 
ta»( ki the Fleneh a^iee) Mte ^described, ^n^li l^tev^ Ver^ sin- 
gular clectijcal phenontonon vhlch he witnessed in Falaed, fDe^ 
][806a The weathei^ aeeovditig to the Petes^ had tieri^r been 
mitdepat that season of the yoar^ no snow had been seen, 4ior had 
the usual cold weather of the norths which gepcraliy sets in early 
in that country, then commenced. Rains and storms, however, werO 
freqiientd '* 1 was,*' i»ays M. Bourdet, with the advaneed guard of 
light cavalry ; the commander gave me an order to halt in the rent 
and see that my guns were disembarrassed^ and then to rejoin, as 
quickly as possible, the light brigade. Tn spite of the e^rtS of 
my men, the guns were not cleared from the marshy ground hi 
which they weie entangled, without great laboui. We were 
advancing across the field about nine o’clock in the evening, when 
a strong gust of wind suddenly aiosc, (the suO had shonO brightly 
during the day,) and in a few minutes after, the nigbt^ heCaiQfilQO 
dark, that we could not see the heads of our horses. 
blew so violently, that the hoises stopped. At that moment ctfe 
extremity of the hair on their ears became luminous, < af •vr£)lt «i 
all the longer haiis on their bodies, except the locks on their 
manes and tails. All the metallic extremities of their liamcsr, 
and all the metallic sharp points of the carriages of our guns» 
wcic studded with luminous points, so that one might ]]a>e sup- 
posed, had u been spring, that a swaim of glow-worms had 
covered our horses and guns. Our quaitev-master obscived that the 
points of m>umustachios weic lumiwus. The same phenojtnenon 
was seen on some of the canuoneeis, but none of us had out 
eye-*laslies or hair rendered luminous* These lights remained as 
long as the gust of wind lasted, namely> for throe or four minutes* 
Their colour was a soft violets ^nd they tcrmiUiitod in a bright 
white. The lioi'scs held thejr heads high, then lais wcic erect 
and moving, their nostrils open an4 respiiing, then manes and 
tails erected, their fore lega thrown forward, and their hind oi!iffi!» 
back. Their attitude, in genera), was ih it of animals seu^ed with 
terror. During the time the wind blew, they remained at full 
stop, and wlien feeling the spur, some stood «tock still, aud others 
kicked, as it they had been leluctant to advance. When the 

202 
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wind c«>ased, the lights disappea^d^ 
with hail, fell. But though the dbieiiiut^/ContiiHMf^ 
moved on, shaking themselves at times, pantii^' forcibly, and 
neighing; but thc^ coirtmded matchr^^OEt krrmng ^ 

the adv^anced post, t meulioned to thjf cferfrAades^fl^^phenOnienon 
wc had witn^sM. ahd though the^ tied t)ech tftil;^tliree ieegnes 
from us, theVhim fblt ho wind, but exph^i^ded-much rain. Thh 
wind wc endSM^V^ had^'au opposite dircefiohto the rain.'*' 

l6. Elecfitpnfeter for Minerah.^JA* Ilazoumansky describes 
an electrometer, which is far more sensible than M. I’Abbh 
Haiiy’s, though the only difference is that the needle ho uses on 
the pivot fmf steel, and is magnetised. By trials with gems and 
stones, the instrument is said to have been affected more readily 
than the Abbh’s, and without requiring that attention to teinper»- 
tuix* which M. Hauy directs. M. Razoumansky attributes its 
excellence to its being magnetic ; but it is by no means evident 
how the magnetism should improve it, since the electricity in the 
sfatc in which it exists on the rubbed or otherwise treated gems, 
would have no influence on that power.— Jowr/jfl/ de P/n/s., xciii. 
p. 398. 

17 * Remarkable 1 numinous Phenomenon. — M. Doe, being sur- 
prised by the night, v/hilst in the foiest near Boulancourt, in the 
neighbourhood of iWienno, department de PAube, was witness 
to a very brilliant luminous phenomenon which took place in a 
neighbouring marsh. The appearance began .about two o'clock 
in the morning, apparently at one of tlic openings of the wood 
'Oli tlm v^stern side, whilst the sky was serene, the stais bnlliant, 
and the air calm and temperate. The fire burnt quietly, without 
jets or undulations, in the form oi a quadrangular pyramid. The 
colour of the flame was a pale red, verging on white, and the 
appearance of the whole was compared by M. Doc to sun-set, 
when it takes place behind a red cloud, girt by a dark zone. 
On proceeding to the place where this phenomenon had its rise, 
it was found to be a marsh about half a league in "extent, tia- 
versed by ditches, which furnished the phosphoric matter of the 
flame. The greatest height of the luminous meteor was icn 01 
twelve feet; there was no heat, but the light was blight enough 
to permit of reading by it. In about half an hour the eflect was 
considerably diminished, and at the expiration of an hour it had 
entirely cessed, -^Journal de Phys., xciii., 236. 

A. Terrestrial Magnetism, — The following arc extracts from 
a letter written to M. Rumkei by Professor Hanstein, containing a 
short account of his own discoveries. 

** I observed hcie at Chiistiana, in the months of NovciUbci* 
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and December 1819^ and in Maitb, April, and May, X^iOf, 
seven or eight times every day, the time of 300 oscillations, 
(pcttfisrmed^ by a niiagiietio steel ejdindier^ suspended hy a very fine 
ikk Aiid^,)'b]r'Which i' have ^ibimd : > . 

Tiiat the ma^i^c ; intensity of the earth is subject, to a . 
ditti^ vam^^, so ihati^' decreases frqm the Jirst hours of the 
moiling tijU .about tep or el^ypnjl, when it, arrives ijs minimum ; 
from that time itgoi^Sriiip iucre^gUll fQur;,i«^|o sind 

in the latter monthsj^l ^ ip . the This force 

afterwards decreases anew during the nigK^ about three 
in the morning reaches, its. pnaximum, ^hen it'^a^n returns, by ' 
iittlp ,an4 little^ to its minimum about ten Vr^-iSeven in the 
morning, and'^so oh* oohtinuaUy, ' ’ ' 

Second, That whenever the moon passes the equator, the 
fhagnetic intensity is considerably weaker in the two or.three fol- 
lowing days. 

third, That the magnetic intensity is still more reduced iliiring 
the appearance of an aurOra borealis, and is so much the weaker 
as this meteor is extensive and powerful. The common intensity 
returns only by degrees, and 24 hours afterwards. 

Fourth, That the magnetic intensity appears to have a ‘‘very 
considerable annual variation, being stronger in the winter months 
lliaii in the summer months. 

My second magnetic discovery is the following: — I have 
found that every vertical body S; N. whatever it be, and of what- 
ever kind of matter has a north pole at bottom, and a south^pole 
at top, as in all vertical bars of iron, for 
S. ♦ otherwise it would be impt>ssible toOkplaiii 

8. — N. the phenomena which 1 have observi^, and 

c which [ have determined by a great nttfi&ber 
of iucontcstiblc experiments, namely, that 
the magnetic cylinder oscillates more quickly 

s. N. towards the north in a, and more slowly 

a towards the soMth in b. And, on the con- 
N, trary, it oscillates more slowly towards the 

north in c, and faster towards the south 
in f/. I have found this law constantly confirmed by my 
experiments near the walls and partitions of houses, whe- 
ther of wood or stone, and even near large trees in the gar- 
den. This action must necessarily exert its influence on the 
direction of the compass -needle on ship-board. I’lie whole mass 
of wood in a ship has in this way a inagnctical axis, and the 
observed variation of the compass ought rather lo be attributed 
to this iiirtuence than to that of iron, guns, and ballast carried by 
the vessel, llcnce it results that all observations on the mag- 
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#r or&.— The following table is tae resi^^orProfesspr iiai] 

Ifthanritia rkKcAwwafS/^ne ^ ^ ^ * <i 


laborious observations 

rr -v ' 

- ? 

. 

Mexico 

'Palis B^>»c>Sv -r*) 

London . 
::chris«ai^4^ . 
Arenda^r^: . 
Brassa I ' • 
HareJs&cC . 
P^avis* waiits .. 
^ ^Baffin’s Bay., . . 



mi. 


1.3482 
a 1.4142 

/ 1.4959 

. 1,4756 

. 1.4941 
1 . 6^39 
. i:6&oo 
. 1.6685 

Zach's Conxspqndencu. 


^‘*^Q^"lkdgnd^^ected'h}f Eafthquakes, — M. Arago has tratis- 
tnitted to the French Academy of Sciences^ an account of an 
observadaH'he had made, whil^h proves that the recent earthquake, 
fhe skocksr. of which were felt at Lyons and its neighbourhood, 
also ejtfbdded its action to Paris. M. Arago has an observatory 
at Paris, for the purpose of observing the variations of (he mag* 
netic needle. On the 19th February, the needle remained per- 
&llt^il 4 eady\Ui^il half-past eight o*clock; at a quarter before 
»lli|^itobeG«uaie agitated in a very extraordinary manner, with an 
4 pK 91 |itaiy! isiotion in ihe direction of its length. On observing 
tl[iiJh^<^sltSgiilar phenomenon, M* Arago was offppinion that it 
was pieoasioned by an earthquake. . 

'••.Ai^tlie same day and hour, M. Biot remarked an oscillating 
q|m^PQt,pi:c(4uQed .by ,the same earthquake, at his own residence 
in wie College de France. 


iii. Natural History. 

% 1. Mineralogy f Geology^ Meteorology, 

1. Analysis of Yellow Copper Ore^ by Mr, Phillips,— Mr* Phil- 
lips hifts lately analysed the different varieties of yellow copper 
orG,.iipd has arrived at the conclusion that they are all of similar 
composition. His process was, after pulverizing the ore, to heat 
it iiiiii^o-muriatic acid until the sulphur was acidified, filter, pre- 
cipitate by nitrate of barytes, and collect the sulphate ; then sc- 
. parating the excess of barytes from the solution by sulphate of 
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soda, to add tb'tha cldir sdltitito ioxiiM and cotteeMhebxIAf 
of iron ; the ammoniacal solution was then heated " 



Guineveau ^h^ analysed the amorphous yellow copper ore. 


The varieties ^ ^ , 

the mamellatea.\ 'the com; 
lows; 


by Phillips are tW Crystallised and 
‘ “ ^“ ‘^lon of the three li^i^s are as fol- 


&ulphtv . * . 

Iron . < 

Copper .^. 7 . 
Earthy matter 
Lead arsenic & loss 



CryitelyMd. 


. sim: ■ 

. " 35,16 ; 

; 34.46 

. 9tfM : . 

• 32.20 1 . 

. ; 30.80 

. 3a6f . 

. 80.00 

81.20 

• .0.0 * . 

. 0.50 . 

1.10 

loss 0.0 . # 

. lu . 

. 2.44 


100 . 


100 . 


100 . 


The ihamcUated variety contained no lead. 

A compound of two atoms proto-sulphuretof iron, .andffour^of 
per-sulphurct of copper, would consist of 

4 atoms sulphur ^ • S4, or • . • 34.7d . 

2 mmmmmmt irOJl « • • « . •*" . • • 30. 44*' 

1 — copper • . . . 64 ,— . . fc .34i.78* 


loa 




If, Mr. Phillips observes, the lead arsenic and earthy matter baJ^ 
neglected, and its place be supplied by copper, tidpthe.coni-^. 
position of the. cVystalline variety will approach 
that of the mamellated variety be almost exactly, thab4»f^^j4bl>f 
mic composition .— PML iii., 301 .• ^ ' 


'I 


2. Native The carbonate of 

nese of Nagiac contains, according to M. Berthierj 

Quartz 210 

Protoxide of manganese . . .443 
Lime ....... .043 

Carbonic acid «304 


Or, removing the quarts, 

Protoxide manganese 

Lime 

Carbonic acid . . . 


1.000 

I ' , ' 

. 560 , or Carb. mangancMs 
.054 Cub. lime . • 
.306 


■M' 

XWO 



m 

,,, r.. "■ijo ) otih 

,(?<ot<>xiwo£mwaawse j.«a(V<>r4Mli.ri»ai%nBMr i 

' Dittdofiron . . . .04«tM )6iiifoii9i»i- .i''< j- J 07 l»><i*' 

Linoe 050 Cl^rb, lime . . • .08p 

Waanwia .... «<¥>8.,,v.^wcbi»)«gi|e«». / JD10 

CwtOTfio acid Ai£3?Mtdi.. vn , TCw'*' 

> TW«'' Ami mn.'ti., i94t ' 

3. Native Chromatee 7rofi»— Hie followiQg i& th^ compositton 

of two ohiMUtles mmi WM. fiSfhitec, the fiSt from 

St. DomiiiM Ife5 second fh>m BeUlftore^ 

of Iron a • *&?b * . . ,350 

Oxide of chromium . . .36p ^ . . ,5J^ 

Alupiine ^ .100 

SilW . 050 . . • .030 

995 

Am. des 3itn. Vi., 577> 

4. Hyfdrate of Alumina.^ A nathe hydrate of alumina, from 
Beaux, department des Bouches-du-Rhonc, analysed by M. Bcr- 
tbiei, gave, 

Alumino . . 520 

Water .... . 204 

Peroxide of iron . . . 276 

Oxide of chrome, a trace 

1.000 

Be^iar considers the oxide of non as merely mixed with 
the mineral ; its true constitution therefore is, 

: <» Alumine 72 

Watei ....... .28 

The mineral occurs in pieces of indeterminate foim, and some- 
times in round grains, agglutinated by a paste of the same natuic, 
penetrated by caibonate of lime. The ferruginous matter is of a 
blood-red colour, its fracture unitorra and shining, never radiated, 
Us specific gravity small and vanable. — Jow. de Mm. vi , 531. 

5. Natvte Nitrate of Soda — An immense quantity cf nitiate ol 
soda has been discovered in Peru, in the district of Jarapaca, a 
shoit distance from the frontiers of Chili. It forms a bed many 
fcot in thickness, which ui many places appears at the surface of 
the soil, and occupies an extent of forty leagues. The salt is 
found sometimes effloresced, sometimes crystallised, but most 
frequently mingled with clay and sand. It is bitter, and deli- 
quescent ; It contains a littlo sulphate of soda. 

The site of the mineral salt is about three days journey liom 
^Conception, a port of Chili, and from Iquiqui, a port of Peru. 
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Si* ItecmU Imm Pyriffeit^^'BrotssM Meinecke observed, on the 
Jol9:atDr J9eath near Halle, tables Of an mch in breadth of iron 
pyrrtas, intentuaed reeds, dn^ which be observed continued 
to iddrea^e in size ; thus proving their new formation. 

Remariaile cq^am^ tjh^tnuc 

dm) von Kotzebue, m his V/cyage tu me South Sea and Behring's 
Straits remarked a singular formation of ice in the western part of 
the gulf which he discovered to the norA of Bebring^s Straits, 
and to which he gave his name. 

On the 4th of August, having ascertained the longitude (l6l^ 
42' 20" W. of Gieenwich) and latitude (66® 13' 2a' N.) of the 
place where they had cast anchor, they left the Rurick, with 
two boats provided with several days' provisions. In the place 
where they passed the night, the earth rose rapidly from the 
bat shore to a height of 120 feet, and then appear^ as tm in* 
mense plain, covered u ith moss, a little herbage being found on 
the inclined surface An English mile from the shore the depth 
of the sea was only five feet. 

In the place where they passed the fourth night, the rise of the 
surface fiom the shoic was not great, but after that it attained a 
considerable elevation, abundance of herbs being found at the 
bottom, and above, moss. 

On the 8lh, a tempest prevented their return to the ship, but 
ga\c occasion to the remarkable discoveiy made by Dr. Escbhilz^ 
whose name was given to the bay. ^ 

Wc had tiavcllcd considerably in vanous directions, without 
perceiving that we wcic upon glacurs. The doctor having made 
ail excursion to some distance, anivcd at a lum of the mountiib, 
when, to his surpiise, he discovered that the whole of its inteHor 
was pure ice. Immediately wc all went to the spot, piovided 
with tools. Wc soon came to a place where the shore rose nearly 
poipcndicularly above 100 feet, and then continued to extend 
with a slight inclination upwards. Here we saw masses of the 
puicst ICC above 100 feet high, which were preserved under a car- 
pet of moss and herbs. They must have been formed by some 
t< rrible convulsion. 1 he portion which had fallen down being 
exposed to the sun and air, melted, and much water ran from it 
into the sea. 

‘‘ An indubitable proof that the ice bofoie us was primitive ice, 
IS afforded by a great number of the bones and teeth of the mam- 
moth, left when it IS melted. I found one veiy fine tooth We 
could not explain to ourselves the cause of a very strong odour, 
which exhaled from this couiUiy, similar to that ot burnt horn 
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8. Cave year 1748, 

some labour^ in^&injg a ^uwyinihehe^S&^iwod of Prince* 
ton, in America, i^r^the stone with which, ^e,Co|i^6 is built, dis* 
covered a smair,c^vern, which containe|''the epdre skeletons 
of an imniense number of the ratUesnake. JJlIie bones were in 
such quantity as to require two or three ca^s for their removal* 
There can be little doubt that this cavern had once admail opening, 
which was afterwards clqsed by the . accidental fall.^of a stone, or 
some other impediment. This cave had pro^blv been the winter 
abode of the rattlesnake for years, where many had died through 
age, and others {n, consequence of the circumstance just men- 
tioned. Such facts as these have gained an interest since Mr. 
Buddand'a description of the cave at Kirkdalc, from the relations 
tha^.arerev^eiit betereen them« 


jft* Meteors , — A very large brilliant meteor passed over the city 
off^lpbn^^pnd (Virginia), on the l6lh March, about five minutes 
aftigir tjepwp. M., in a direction from the north-cast to the soutK- 
west^'.^Jtis described as being nearly as large as a barrel, emitting 
spi^l^iu every direction, and leaving behind it a large train of 
l}|^|ri vScpio even thought they heai^ a hissing noise as the me- 
teor, passed • over. them. The light was bright, silvery, and very 
powerful* It exploded, with a loud noise, leaving a wide stream 
of fire, which was visible for several minutes. 

On the 9th of April, about nine in the evening, a large me- 
teor was seen at the town of Rodiz in Avignon. It appeared like 
a pillar of fire, sending out an infinite number of sparks. After 
some seconds it disappeared, and a loud explosion was heard.— 
PkiL Mag. lix, p. 399 . 


TO. Analysis of the Meteoroliic of Juvenas.-^A meteoric stone 
fell at Juvenas on the 15th of June, 1831, of which a short notice 
was given m.a former number of this Journal. An analysis Of it- has 
been made by M. LaUgier, who finds it to accord with that from 
jonzac, in containing no nickel, and in cdntamiifg chromium. He 
therefore urges it as a further proof of the propriety of considering 
chromium as the distinctive metal of aerolites, at least till one or 
more of them has been found without it. 




The citcumstancc oi a constant loss, lather than an increase 
weight, induces M. Laugicr to conclude that the iron and mag<i 
ncsia are in the state of oxides in the stone. ^Vhcn powdered, no 
p^jirt of It was attracted by the magnet. 1 be loss, however^ re- 
mains unaccounted foi. When a portion of the stone was distilled 
It lost in weight, but M Laugicr could not satisfy himself of the 
substance gone off, it was neither water nor carbonic acid gas. 

The analogy of this aerolite to that ot Jonsac is remarkable ; 
the entile absence of nickel, the disappearance almost complete df 
the sulphur and magnesia, with the presence of an abundant quan- 
tity of lime and alumine, establish a considerable difference be- 
tween these two stones and those previously known to have fallen 
from the air. 

Reference is then made to several other aerolites which fell the 
13th of December, 1813, in the neighbourhood of Lantela, in the 
fi;ovcrnment ofWibouig in Finland. Mi Noidcnskiold, who exa- 
mined them, describes them as very friable, containing grains of 
olivine, and also amphigene, scarcely at all attracted by the mag- 
net, and containing no nickel. 

Considering the difference in aspect and composition between 
these three stones and those which were previously known, M. 
Laugier thinks that these substances may be arranged in two 
classes, but he does not insist much on this division .— de 
Chun, XIX. 264. (Sec out Foiagn Science* J 
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h^ again flamed round the crater. During the eruption, th^wpathov 
iiv,^e inland was extremely pnsculed and stormy, with loud 
, noises :and sensible shocks as of an earthquake, 

Maget via .217« 

12. Vokanoes in the JVbj'//f.— Two volcanoes have broken out in 
tho North, at the eastern boundary of Asiatic Russia, vi^, at the 
western extremity of North America. The inhabitants of the 
Aleutes Isles (or Foxes) perceived, in the night of the 2d of March, 
1821 , all the signs of a great natural commotion. A strong S.W. 
wind, violent shakings of the earth, and subterraneous noises; 
immediately after the atmosphere was iiitlamcd, and sand, with 
cinders, fell during the whole night. While this was passing at 
ly&flcdachka, another volcano burst forth at Oiiniinach, an island 
qlmut 24 leagues from Unalachka. * Columns of smoke and lire 
rose from the latter place until the month of August. Tlu‘. laud 
has been much altered by these commotions, the sea having re- 
ceded to a considerable distance. 

§ 2. Medicine, &c. 

13. Proper State of Prushic Acid for Mediciml Use . — A series 
^ of exiMirimcnis have been undertaken by a company of associateil 

physicians, surgeons, and naturalists at Florence, to determine the 
best state of the hydro-cyanic or prussic acid for medicinal pur- 
poses. The experiments were made with great care, and varied 
several ways. Different preparations of the substance were used, 
rabbits being the animals on which they were tried. Their 
, joint opinion is expressed as follows : “ Wo may then conclude, 
.from our researches, that the essential oil of th<*. primus laura- 
^,^,j?asii 5 is to be preferred in mcdicah practice to dll other piepaia- 
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14; .OUqf Titp€ntinSi^k(^red paiatuhle.^X>f.Kimm6:tTd^y^ 
the f(dlowuig mietibbd to ^uHfy thef oil of turpentine for medteinat 
uMf, without liimimi^hing its efficacy, but greatly lessening^ Its 
disagreeable taste, and its injunous effects upon the kidneys.^ 
To 8 parts of the oil add I part of the strongest alcohol, and 
let them be well agitated. In a few minutes a separaltion takek 
place, the oil, unless very impure, falls to the bottom, and the 
alcohol having discharged the impurities, floats at the top. Pour 
off the alcoholic portion, add an equal quantity of th^ alcohol as 
before, agitate and separate the liquids. If this be repeated three 
or four times the oil becomes nearly tasteless, almost without 
smell, and when a portion of it is evaporated, it leaves no residuum, • 
It is necessary to remark, that pure as the' oil may be renderdd,’ 
it speedily undergoes alteration, and returns to its original state of 
greater or less impurity. (See Dr. Nimmo^s Paper ^ m our last 
Number.) 


15. Hooping-Cough. — Dr. Archer, an American physician, 
announces that the hooping-cough is cured by vaccinating the 
patient on the second or third week after the commencement of the 
disease. Ibis is a singular discovery, and if the result be doubted^ 
the experiment is at least harmless. 


\G. Large Human Calculus — A large human calculus has been 
described by Professor Gumming, of Cambridge : it weighs 32 
ounces, and measures 15^ inches in circumference. Its spe- 
cific gravity is 1.756. The nucleus is lithic acid, and to this 
succeeds a considerable portion of the oxalate of lime, then 
layers of the triple phosphate, covered by a thick coating of lithic 
acid, the external surface being composed principally of the 
fusible calculus. It is in the possession of Trinity College. A cal- 
culus is also noticed from the intestines of a hare : It is composed 
of vegetable matter and the phosphates. 

17. Physiological Prize Question. Tl^ Royal Academy of 
Sciences have proposed, as a prize question for 1823, •• To de- 

termine by precise experiments, the causes, either chemical or 
physiological, of animal heat." It is required that the heat emit- 
ted by a healthy animal in a given time, and the quantity of car- 
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ADMiRAltTY^ chronometrical arrangements, remarks '.on, 

^ 211—218 

Ague^ new remedy for, 233 

Aity influence of green fruits on, 152^154^^ 

AlhumeiHy influence'^bf water on, 419 
Almonds^ fbitter) on the oil of, as a poison, 404 
Alumy analysis of, and number of alumina, 227. Formations, 
analysis, and uses of soda-alum, 276—278 
Aluminuy analysis of hydrate of, 436 
Ammoniay solution of oxide of copper in, 226 
Anagramy a curious one, 300 

Anatomical Specimem, improved mode of preserving, 232, 233 
Anm.^l Siibatanccsy on the separation of the proximate principles 
of, 287—289 

Arficediion (M.)p^ 'cess of preparing lithia, 224, 225 
Argi/lcs/iirey sctncTy of, described, 181 
Arithmometer y notice of, 220 
Arrcni (isle), remarki* on the geology of, 1 82 — 190 
Arseuiuretted Hydrogen^ new mode of pic paring, 22'5 
Astronomical and Nautical Collections, 201 — 218, 353 — 395 
* Athenian Mercury , bibliographical nuiiceof, 41, 42 
Athensy account of a cinerary vase found at, 72 — 76 
Atmosphere yC\cc.u\c\iy of, 431 

Baily (Mr.), remarks of, on the Nautical Almanac, refuted, 201 
—207 

Bark of the quassia simarouba, analysis of, 416 
Barometrical Mensurationy observations and tables for the cor- 
rection of, 76 — 91 

% Bath Watersy remarks on the neglect of, in the cure of disease, 
j 28—35 

‘ Becy or Universal Weekly Pamphlet,* bibliographical notice of, 
207 

* VoL. XIII. 2 H 
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Malysis of.,the. niiaeTftl anditheirmal wa^r» of St. 
Nectaire^, ^6 ; * and Q^ois-of Mount Dore^ 417 ^ 

BerzeJi^ (profesaoiy^oii llie analysU of the ores of niokely by 
^'me4ns or ehlorin^ analysis of his traat^e the 

usie. of t]|s blow<^pi^e in chemical analysis, and in theeaamin- 
‘ atibti lo^inasi^^019— ’332 5 

* Bibliotheca Literaria/ bibliographical notice 2Q0 

< biblio^^^ notice, of, ;$7 , 

* BibUoiiS^ C%di^e,^ biblibgrapm€»d notice of, 43 :i . 

SimuiUi Slfb-ilitrate of, a remedy for ague^ 233 „ i .. 

BlacVe (Mr.), translation of Berze]ius on. the use of the blow- 
pipe, remarks on, 319, 320 
Bhzck-leai Pencils^ how made, 425 

Bteaching Powder^ process of manufacturing, explained, 9—14 
Bloody diameter of the globules of, 155, 156 ^ 

Blount^s (Sir Thomas Pope) Censura Authorum^ bibliographical 
notice of, 40 

Bhw^pipe, directions for using, 325; for oxidation, ibid; for 
reduction, ibid^B^; glass tubes, 327 ; general rules for con- 
ducting experiiM^ with the blow-pipe, 329 — 331 
Bonsdorff (M.) new researches by, on the composition of the 
antimoniated sulphuret of silver, 416, 417; analysis of the 
table-spar of Pargus, 419, 420 

Brande (W. T.), on the separation of the proximate principles 
of animal substances, 287 
‘ British Apollo,^ bibliographical notice of, 49 note 
Buhr^stones^ notice of, for grinding corn, 220, 221 
Bussy, (M.) memoir of, on carbon, considered as a discolouring 
matter, 406 — 416 

Cadmium, discovery of, in metallic zinc, 226, source of, 427, 
428 

Calcination of metal, essays on, 136 — 141 — 278 — 286 
Calculus, large human, notice of, 441; analysis of the salivary 
calculus of ahorse, 399 

Caoutchouc, a preserver of steel goods, 424 ; notice of caout- 
chouc bottles, 430 

Carbon, considered as a discolouring substance, 406—412 
table of the discolouring power of different kinds of, 413 ; its 
mode of action in discolouring, 414—416 
Carbonate (native) of manganese, analysis of, 435 
Cartilage of the ear, and cartilaginous ligaments, on the influ- 
ence of water on, 419 
Cement, receipt for preparing, 425 

* Censura Temporum,' bibliographical notice of, 55 

Ceres, places of, for the year 1822, 208 r 

Cerquero (Don J. S.) table by, for facilitaliiig the calculation o/' 
the equation to equal altitudes, 353 — 356 
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Chafcoati don$M^red 4iKolauYj^g;scif nee, 40C-^ 1 2 ; taMe 
of the discoloitHng p(r«^r of dhCeiii^ diarcoaU, 4)13 ; ou the 
mode of action of chareoal iiVEdhii^lOiirins, 414-^416 
CketkkiigiSt^ence, inCelhgeoea in, Ud^JbSOt 224— 230^ 396 
^4M«0i426-4a4 ' 

Chevreul (M.) on the influence of iYa4^i49^4esUin animal pro- 
ducts, 4H3, 419 t , » 

Children (J^d George, Esq.) translation 
calcination of metals, 136—141, 278-^89'! of his 

translaUon of PYofeesor Berjielius's treatise oiiAe use pf the 
Mow^ipe, 325—332 

Chloride qf/nne, by whom invented, 1 ; notice of the experiments 
on it, by Mr. Dalton, and Dr. Henry 1 — 4 ; by Mr. VTeker, 
4 ; by Dr. tliomson, 5, 6 ; results of then experiments, 6, 7 ; 
remarks thereon, 8 ; experiments and researches of Dr^ Ure, 
94--14; his process for manufacturing it, 14—23 ; on the tri- 
ple chloride of gold and sodium, 400 
CAforfne, precipitation of nitrate of silver, by, 22’J 
ChtoMates'iii iron, analysis of, 436 

Chronomeirtcat Arrangements of the Admiraltv, remarks on, 211 
J^218 

GincAoTta, adulteiation 111 , exposed, 151 
Cinerary Vase^ found at Athens, description of, 72—76 
Clemehi-Desorme^ (M.) on a mode of preserving grain, 165, 166 
CoaUtai^ gas obtained fiom, 227 

Colouis (vegetable), on the change of, as an alkaline property, 
315—317 

Comhiiiation^ principles nf, explained, 14) 

Comets^ on tlie cisicst and most convement method of calculat- 
ing]; ihc Dibit c»f, fiom obseivalion, 300 — 385 
* Complete I ibinn/^" bibliogiaphical notice of, 45—47 
Copper, oxide ot, dissolved in animonii, 326 , component parts 
ot the dcutoxido of, 428 ; analyc»is of yellow coppor-ore, 
431, 435 

Cornea, influtnicc of water on, 41Q 

Countenance, effects of paialysis of the different systems of 
facial nerves on, 120 — 135 

Creighton, (H,Esq) account by, of an instrument for detei- 
mining the specihc gravities of solid bodies, 257—260 
Ciofon twlium, experiments and observations on tlie seeds of, 
62 — oB ; and on the oil thence obtained, G9— 72 
Cyanide of mercury, new compound foimcd by mixing a solu- 
tion of, with a solution of iodide of potvssium, 401 

Damell (J F., Esq ) on the corrections to be applied in baro- 
metrical mcnsuiation, foi the effects of atmospheric vapour, 
by means of the hygrometer, 76 — 91 
Davy (Sir Humphrey), on some principles of combination, 143 
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J^ti preservation of, 424 

Eltctneity, Zamboni’s discovery in, confirmed', 219 y of the 
atmosphere, 431 ^ 

Electro^magnetim^ experiments in, 161, 162 
JE/tc/roiwe^erforminerals* 432 

EqmwSentSf table of, for Oonverting hours, minutes, and Sbeonds 
mto space, 394; and for converting degrees, minutes, and 
seconds into time, 395 

Ethiop*t Mtneraly new process for preparing, 225 

Euraddy (Mr-), On the change of vegetable colours as an alka- 
line property, and on some bodice possessing it, 315 ; on the 
hydnodide of carbon, 429 

Ferro^prussuite of potash, on the constitution of, 147 — 150 
Ftbrina^ on the influence of water on, 419 
Fish^oil, mode of purifying, 423 
Floury analyses of two species of, 405, 1*06 
Forense and Formate of Lead, analysis of, 4 i9 
Founer (M ), obscivations of, on the leinperatuic of the eaith, 
144, 145 

F/tttfs (green), influence of, on the air, 152 — 154 

Fud, experiments and remarks on the economy of, 58 — 61 

Fusible Mttal, preparation and application of 424, 425 

Gas, obtained fiora coal-tai, 227 5 ^om oil, process of obtain- 
ing, 423 

Gams (M ), notice of a new signal invented by, for trigonome- 
trical measurements, 421, 422 
' Gentleman's Journal,' bibliogiaphical notice of, 4 y 
Geography of plants, remarks on, 162 — 164 
Gilbert (Davies, Esq ), on the ventilation of rooms, and the 
ascent of heated gases through flues, 113 — 120 
Go/d, crystallized, 428; on the triple chloride of gold and so- 
dium, 400 

Gnffiths (Mr Ralph), biographical nofue of, 309 — 311 
Groa/», d»'s< r/ption of a building for prcservmg, 165, 166 / 
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nimstein (Professor)^ dinpoy^ri^ .^restjr^ magqqt^tpi, 
432, 433 ; results of his observations *on the intensity of the 
magnetic ‘foioei in diffearcnt gfurts ol^the*.worldi v434 * 

Hemti coUstence^ of netves iii» deniedi Soqixmming* 192, 
103. Asserted by Scarpa, 103 ; and ^ain denied by Qiehat, 
103,i.liO4« Ohsenre^ions on le Gallois’s aecocnt of dm 
uses of idle oardinctaentes, 105-n-109 
Heat of solutions, crystallized by exposure to air, 21^8 ; in the 
moon*s rw, remarks on, 229; ^ect of^ on the colour of 
the ruby,^? , . ' . 

Hebrides (Islands), geology of, 192 
Hellebore (black), analysis of the roots of, 150 
Hinch (Rev. Edwaid), on secret writing, 136 
‘ History of Leaniin^^ bibliographical notice of, 42, 43—fiO 
‘ Histori/ of the piesent state of ike Republic of LeiterSj* 293 
‘ History of the Works if the Leanml/ notice of, 61, 301 
Hooping-cough^ vaccination a remedy for, 441 / 

Hop, analysis of, 402 — 404 

Horse, analysis of, a salivary calculus of, and also of its saliva, 
399, 400 

Hours, table of eqiiivalentb for conveiting into space, 394 
Humboldt (Baron) on the geography of plants, 162—164 
Hunter (Mi.), observations of, on the vitality of the blood, HI, 
112 

Hyalograph, notice of the instiument so called, 425 
Ihjdriodide of caiboii, 4*29 

he, on the foimation of, in the beds of rivers, 228 
hittrmittinf Fexei^, sub-uitiatc of bismuth, a remedy for, 2^3 
Iodide of potamim, new compound formed by mixing a solution 
of, with a solution of cyanide of mercury, 101 
hon, analysis of native chromate^ of, 436; recent iron-pyrites 
discovered, 

Irritability, siimmaiy of Hallers theory of, 98,99; lemarks 
thereon, 99 — 102 

Jaundne, cure of, by phosphoric acid, 233 

Join 11 al dcs S^'avans, notice of, 36 ^ 

JunOj places of, for 1822, 208 

K^rmes inimral, preparation of, 428 

Langier (M.), analysis of a meteoiic stone by, 420 
Lp€^, the weight of, not increased by the consumption of the 
aeiial paiU, 136 — 138 ; nor by soot, 138 — 140 ; nor from the 
vessel in which it is calcined, 140; nor from the vapours of the 
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charcoal, 141 ; nor from the volatile aalt of tt»c«icJiei;coal, 
278— .2SSp ; nor from folnUlo moTcurial salt, 5&0, 381 ;.por 
from nKpatuTo^ 281 ; bat tt/m ibo mixture of t)^e tl^iclf.ened 
ahr, 282 ; why ih^ calx ,of Igaidoes npt ificreMO m weij|||t, 
<(d iiffinifumj 28?, ; woietber lead increases in iragnl 

like tin, 284 " 


Lightnings case of palsy cured by, 419 

28 theempposUioii and maaufactHre of tjho dblpu^id^ of, 

Literary Journals (periodical), account of, From 16ftl to 1749, 
36—^8,, 289--^3i2; and of the Journals of ancient Greece, 
298 ; Ubltcj^raphical notice of the ^ Literary JournaV pub< 
lisbed at Dublin, 301 — 304 

* literary Magastme^* bibliogragbioal notice of, S^, 298 
Idihiai process of preparing, 2jM, 225 


Mac CuUoch (Dr.), on the desquamation of certain rpebsy and 
on its connexion with the concretionary structure, 237^257 
Magnetism (terrestrial), account of Professor Hanatein’s disco- 
veries in, 432, 433 ; intensity of the magnetic force in dif- 
ferent parts of the W’orld, 434 ; eifect of earthquakes on 
magnetism, 434 

Maizes properties of the zeme of, 402 
Manganese, on the atomic weight of, 23 — 27 ; analysis of native 
carbonates of, 436 

Manure, new mode of preserving, 224 
Marble (primitive), remarks on the lock-crystal of, 231, 232 
Matting (economical), notice of, 223, 224 
Mechanical Science, miscellaneous intelligence in, 2P) — 224, 
421—425 

* Memmres Literaires' de la Grande Bretagni, bibliographical 

notice of, 57, 58 

' Memoirs of the Ingenio s, bibliogiaphical notice of, 48,4*) 

* Memoirs for the Curiom,* bibliographical notice of, 53 — 55 

‘ Memoirs of Literature,* bibliographical notice of, 55, 56 ; r>f 
the ‘ New Memoirs of Litciature,’ 291, 292 ; and of the con- 
tinuation thereof, called * A Literary Journal,’ 294 — 296 
Mercury, existence of in the waters of the ocean, 233, 234, 
sodo-cyanuret of mercury and potassium, 429 
Metals, essays on the calcination of, 136 — 141, 278— 2S6 
Meteors, notices of, 438 

Meteoric Stone of Juvenas, analysis of, 420, 438, 439 
Mtca, analysis of different varieties of, 160 
Minerals, pyro-electricity of, 430 

Mineralogical Diary for December, 1821, and January and Fe- 
bruary, 1822, 236, for March, April, and May 1822, 443 
Mineral and thermal waters of Saint Nectaire, analysis of, 396, 
and of those of Mount Doie, 417 
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MinuUSj taUe of .equivalent for converting into space, 394, 

^ Mk^elhneov^ bibliographical notice of, 49 ^ 

‘{]^ofithty Review t biblibgraphfoaf notice of,' 
j^slahi^, heights of mountains in, 233 . 

^ jkTiibetim,' a nterary JbOriiiai; bthlio^phical notice of, 304— 
306 . • 

Natural tiistonj^ intelligence in, 230^235 

Nmtkal Almanac, vindicated from the strictures of Mr. Baily, 
201^207 * 

Nechr <fe Sdussure ^L. A.), Voyage en Ecosse ef dtiA Isles He-- 
166; qualifications of the author for his work, 166, 
167Tr-169 ; strictures on the Huttonian and 'Wernenian sys* 
terns of geology, 170 ; plan of M. Necker's wbrk, 171 ; out- 
line of his tour, with extracts and remarks, 171— 193; -iSfec 
Scotland. 

Neroes of the heart, the existence of, denied by Soemmering 
and Bichat, 102, 10.3, 104; asserted by Scarpa, 103; re- 
marks on M. le Gallois’s account of the uses of the ca^iac 
nerves, 105 — 109; on the effects produced on the human 
countenance, by paralysis of the different systems of facial 
nerves, 120 — 135 ; examination of the phenomena of thdner^ 
vous system, 261 — 274; particularly on the temperature of 
the secreting, processes, 274— 276 
Nickel^ process for analyzing the ores of, by means of chlorine, 
156^160 

NimmOf (Dr. John) experiments and observations on the chemi- 
cal composition of the seeds of the croton tiglium, 62—68 : 
and on the oil which is procured from them, 69 — 72 . 

Nitrate (native), of soda, discovered, 436 

Ocean, elevation of, 230 

Oil, obtained from the seeds of the croton tiglium ; experim^ts 
and remarks on, 69—72; process of purifying common fish- 
oil, 423, and of purifying oil for watch-work, 221 ; soap, sub- 
stituted for it, in setting cutting instruments, 221, 222; oil 
gas, process for obtaining, 423 ; oil of turpentine rendered 
palatable, 441 ; on the volatile oil of bitter almonds as a poi- 
son, 404 

Olbcrsy (professor), on the easiest and most convenient method 
of calculating the orbit of a comet, from observations, 366— 
385 

Oldys's ‘ British Librarian,’ bibliographical notice of, 299, 30O ; 

curious anagram of Oldys’ on his own name, 300 
Orchard-trees cleansed by lime, 423 
Organic remains, disco^ry of, 437, 438 
Orthometcr, notice of, 220 
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Qwkjfhee, height of the inounlaiiis m, 23) 

Oxtde oftinuutttti, process (ut taol^eiog, ^38 
Oxymurmtt of lime, sed Cklotidt 

Pak^f case of, cured by lighti^^^429 
Paralysis of the facial neny^Sp of ota the huiaao 'eiraateT* 

nance, 120 — 135 ' s» ’ v ^ * 

Parkes's (Mr. S.), Account of Periodical Literary Journals, fiom 
^ 1698 to 1749, 36--58, 289—312 * s', 

Parkes's (Messrs.), experiments on economy of 
nected with the improved method of 'heating steaiOT^^ 
and burning raioke, 58—61 ^ ^ ^ 

Peschkr (Ms)^ analysis of different vosielits of mica'by^ 160 ^ 

Petiver (J ames)^ biographical notice of, 64, 55 « i 

Phthp (Dr. Ai P. W.), review of some of the general principles 
of physiology, with the practical inferences to which diey 
have led, 96—113, 261—276 
Pkdbps (Mr,), analysis of yeUow copper ore by, 434, 435 ' 
Phosphrescent phenmenoi notice of, 145, 146 
Phosphorescence of sulphate of quinina, 146 
Phosphoric acid, use ot, m jaundice, 233 
Pigment (green), norice of, 223 
P^neft (small), places of, for the yeanr 1822, 208 
Plantif on the geography of, 163, 161 
Plates (thin), chemical phenomena ot, 426 
Pleonteterf notioe of, 220 

Pot-ash, on the constitution ol the kno-piu-siiiite of, 147—160 
Potassium, 6odo«cyamirct of, 429 

Preservation of gram, description of a building loj, 106, 160 — 
of steel-goods, 424 — of eggs, ibid. 

Prize Disssitahons, remarks on, 151 — astionomical piizc of 
M. Lalande, 422 — piize questions of the academy of sci 
ences, 430,441 — an atomical pi i/e question, 142 — ^Jacksonian 
prise question of the Hoyal College of Suigeons, 442 
Proat(Dv,) lemarks on his calculations of the weight ol atoms, 
322—324 

Prussic Acvd, specific gravities of, dl2, did — test foi ascti- 
taming its gravity, 313— proper state of it lor medicinal 
use, 440 

Pyio^Electriciti} of Minuah, 4d0 

Pyrometer , new material recommended for, 127 

Quassia Simarouba, analysis of the liaik of, 416 

Ratlle^snahc sketeionSf discovery of, 438 
‘ Republiqiic dcs Lc tins', iiolice ol, J7 

Pey, (M.\ Essays of, outlie calcination of metals, lianslaied, 
136-141,278-286 
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Robiquet (M.)i noUce ^ jJb^ 

tbn of feno-prussiate of potash, 147*1^50 o i « 

Roch^cry$tdloi primitive marble, observations ou, 231, 232 
. Rocks^ on Ae desquamation ofv 
Roomffim d»e vmiiilitiott iuxi * 

Rcyci Society of London^ proceedings of, 142, 317 
) *U < 'M >J< if ii ' i* * * *»r 

SaJmon^ analyse of the, 416 » 

Saussureq^mjgMtr. 

Scotlondflwawko^on fhe ^polteical discussions of the ^geolor 
gists and geognOsts of, 167— geological stmelare of the 
country Wmnd Sdiobtfi^h, ttid on the banks of the Firflh of 
Forth, 171*^181. Scenery of Argyleshire delineated, 18k 
GeologQT of the isle of Arran, 182-^ i90 ; and of^thc ti^bridbs, 
192. Gcmital View of the geological strntture of $cotlaiid| 
193—200 

Sea^ elevation of, 230 ; encroachment of, m Amerka, ebid, 234 
&concb, table oJH^uivaleiits foi converting, into space, 394; 
and into 

Secret Wntuig, obscrvaiionb on, 136**^141 
Seine (River), purification of the water of, 423, 424 
Shaw, (John, Esq), on tiie effects pioduced on the human 
countenance, by paralysis of the different systems of facial 
nerves, 120 — 135 

Stiver, new reseaiches on the compOuition of the antimoniated^ 
sulphuret of silver, 416, 417 

Soap, a 'substitute tor oil, m setting cutting instruments, 221^ 
222 

Soda^alum, pupaiation and analysis of, 276 — 278 * 

Societies (Scicutihc), proceedings ot— The Royal Society 
London, 142, 317 H 

Sodo^cyanurtt ot nurciiiy and putassiiim, 429 
South I lames), astronomical observations by, in January and ^ 
Febiuary, 1822, 209*— 211, 386; obscivations of, on the 
Admiralty cbionoinctrical aiiangeinents 211 — 218 
Specific graviitto of &olid bodies, instrument for dctcimining, 
257 — 260 ; table of the specific gravities of prussic acid> 
312, 313 ; tost for ascertaining them, 31 1 — 315 
Starii — Mean places of torty-six Greenwich stars, 387 ; coi- 
rections in light ascension ot thirty*bix principal stais, 388 
—393 

Steam-Engine Inditatot, description of, 91 — 96 
Steel Goods, pioeoss foi pieseiving, 424 

Siifi-»nitutt( of bismuth, a remedy for itiu imittent fevei, 233 ; 

on the sub-nitiates and siipei •nitrates, J96 
c^ulphate of quinina, phosphorescence of, 14G * 

Sulphanc aud, action of, on muriates, 146, 147 
VoL. XIII 2 1 
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of PargaS) analysis 419 
v3Wt|i«ra1^ire of the earth, experiiQ^ts l^4i 145 
TemMif influett^ of water on,^5||B “ 

Tkm9(m*s (Dt#)%stem of ChemUtryy and hhr Reu^y^ a review 
of it^m tlfh Journal, 833 ; specimens (jf tlu^oclpic’s inac- 
curatSl^iiguagOf 334, 335 ; opinMN of formn chemists on 
his System, 335, 336 ; specitoens^qlri^bgpaak^ repeti- 
tions, of his inconsisteAdeySil Bfco f his ontical 

chicaniiry, 341-^344 i exposure of his^HKftfl 346^348, 
350«— 353 ; his effrontery, 348, ^9 

process for analyzing the oxide of, 226 
remarkable dichroism of, 219 
oil of, rendered palatable, 441 





^Utomal Bthliotheque^* bibliogn(phi|^ notice of. 


ffu (Dr. Andrew), communication of, on the compoiition and 
manufacture of chloride of lime 1 — 14 » of bleachiii||y|9^er, 
5 14^33; and on the atomic weight of mdnga)nese^l$;i^ ; 

K mition L d uses ef soda alum, 276 — 278; on the 
avity of Pru'^sK^ <4Ctd, dU, 31 3 ; test toi a^crtain- 
3— *3 1 5 

VucctHOitony a cuic foi tlic hooping cough, 441 
Wntifariow of looms, obsuvitioiis on, 113—120 ^ 

places of, foi the yc<\i 208 

'^Uakty of the blood, observation on j lo — 1 1 * 

^oljranoes in 1( child, notice of, r j , the wcsteii (.xtremity 

P i^ of North Aniciica, ?bids 

(Lewis, Ls(| ), icc ount of a cu*t rary vase, discoverccf 
»^im at Athens, 72 — 7(> 

er, experiments on the evaporation of, OS— M ngulai 

congelation of, 22 S; on the intliicncc of watc (citaiii 

animal products, 418, 410, malysis of tin rn id and 
thermal wateis ot Saint Ncctaiie, 106 , cind ot ihoai oi Mount 
Doie, 417 , puiifiedtion of the \\ iteis of the Senie, 12 3 
* iVeekly McnioiiaU for the Intjcnious,* bibliogi i[)hu il notn e of, 
38, 30 

‘ ITo/As c/r/it 7 cttrncc/,’ bibhogiaphiedl notice of, 13, 11 


Young Student^ I ilnaiy,* bibliographical notici ul, 4 > 


Zantc, phenomena attending the oxithquake at, 2 U 
Zeine of maize, pioperties of, 402 
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